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m the 201+ “Fie may look like thes 


New policies on industrial atomic power are being studied by Congress with advice from AEC. Leaders in this planning are Rep. W. 
Sterling Cole (left), chairman, Joint Congressional Committee on Atomic Energy, and Gordon Dean (right), chairman, AEC (see p. 71) 


McGRAW-HILL PUBLICATION yp SEVENTY-FIVE CENTS 


The point is: 
control- 


THYLENE NIT 





RAW FEED G 


PURIFIED 


ETHYLENE 


BUTADIENE 


PURIFIED 
FEED GAS 








IN tHE huge Texas plant of Jefferson Chemical Out operation this versatile control instrument 
Company, Inc., at Port Neches, Texas, approxi offers decided advantages: the cost-per-analysis is 
mately SO.000 complex control analyses of hydro only a fraction of the cost by any other method and 
carbon mixtures have been made on a. singh the results are available in| permanent graphic 
Consolidated Analytical Mass Spectrometer since form ina fraction of ume otherwise required. One 
1947. These figures indicate the speed, accuracy operator and a Consolidated Mass Spectrometer 
and trouble-free service that can be built into a will accomplish complete control over the most 


sensitive analytical instrument. For year-in, year complicated chemical processes—in minutes. 


Consolidated Engineering WME Mass Spectrometer 


CORPORATION 


300 North Sierra Madre Villa 


instruments The Consolidated Analytical Mass Spectrometer 
Pasadet > m shown above is used extensively by leading refineries 

for science throughout the world for analytical research as well as 
Sales and Service throuch €&€ INSTRUMENTS, INC., : process control. For complete information on this 
a subsidiary with offu n’ Pasadena, Philadelphia and industry instrument, write for Bulletin CEC 1800-X8 


Vew York, Chicago, D 
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TO BACKTRACK SHELL TO GUN 


and destroy same a 


Backtrack 
their shells 


Can projectiles be “seen” approaching and thei flight back his is typical of the problems that Ford has solved since 


tracked to locate the mortar or gun that fires them? This 1915. For from the vast engineering and pr duction facilities 


problem was simply reconciled with special computing of the Ford Instrument ¢ 


ompany, come the mechanical 
equipment designed to be built right into the gun. The engi- 


hvdraulic.,electro-mechanical, magnetic and electronic instru- 


neering of such a computer, the handling of such ballistic ments that bring us our “tomorrow” today. Control problems 
data, all falls into the pattern of previous Ford achievements. | 


of both Industry and the Military are Ford specialt 


l 
l ICS. 


~ 6 
You can see why a job with Ford Instrument Company @ FORD INSTRUMENT COMPANY 
offers a challenge to young engineers. If you qualify 

there may be a spot for you in automatic control | DIVISION OF THE SPERRY CORPORATION 
development at Ford. Write for brochure about products 


31-10 Thomson Avenue, Long Island City 1, N. Y. 


or job opportunities. State your preference 
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(Left) 
Model AJ 
Bushing Mounting 


(Right) 
Model AJS 
Servo Mounting 


Helipot 


12 times the resolution of conventional units! 


All units have these important features... 


SMALL SIZE—LIGHT WEIGHT: All AJ Models 

are only 34" in diameter (small as a penny) 

138” long—weigh 1.0 oz. They require a 
ini of valuable panel space! 

HIGH PRECISION—CIRCUIT SIMPLICITY: On 

many applications an AJ Series will replace 





unit. The 18” slide wire gives a resolution 
of 1/3000 in a 100 ohm unit—1! 6500 in a 
50,000 ohm unit! 


RELIABILITY: The AJ models are rugged 
and simple—built to close tolerances with 
careful quality control. Their performance 


and reliability reflect the usual high stand- 
ards of Helipot quality 


two conventional potentiometers, providing 
both wide range and fine adjustment in one 


Advanced Construction 

For light weight, unusual compactness, high accuracy and resolution, coupled 

with utmost reliability, investigate the AJ series. 

» All types have bearings at each end of the shaft to assure precise alignment 
and linearity at all times. 

p Either single or double shaft extensions can be provided to meet individual 
needs also, ball or sleeve bearings, special shaft lengths, flats, screwdriver 
slots, etc 

>» By means of a unique Helipot welding technique, tap connections can be 
made to only one turn of the resistance winding, and can be provided at 
virtually any desired point on the resistance element 

>» New improved terminals are rigidly anchored in place to prevent twisting 
and coil failures due to fatigue. These anchor-locked terminals are used 
both at the taps and at the coil ends. 


Meet Rigid Helipot Standards 


Helipot—world’s largest manufacturer of precision potentiometers— 
has built an enviable reputation for its high design and construction stand- 
ards, and the AJ models meet these standards in every way 


AJS 
CONDENSED SPECIFICATIONS 


€ turne 


The resistance elements are made of precision-drawn alloys, accurately 
wound by special machines on a heat-dissipating copper core 


Each coil is individually tested, then permanently anchored in grooves 
precision-machined into the case. Slider contacts are of long-lived Paliney 
alloy for low contact resistance and low thermal e.m.f and all terminals 
are silver plated and insulated from ground to pass 1,000 volt breakdown test 


12° —0° 
12° —0° 


s to 50,000 ohms In spite of light weight and compact design, all AJ models are built throughout 
for long life and rugged service. Potentiometer life varies with each application, of 
course, depending upon rotation speed, temperature, atmospheric dust, etc. But laboratory 
tests show *hat under proper conditions, all of the AJ series have a life expectancy in 
excess of one million cycles each! 


Get full details from your nearest Helipot representative—or write for Data File “519 


THE Helipot CORPORATION 


A subsidiary of Beckman Instruments, Inc 


SOUTH PASADENA, CALIFORNIA 
Field Offices: Boston, Rochester, New York, Philadeiphia, Cleveland, Detroit, Chicago, St. Louls, Los Angeles, 
Seattle, Dallas, High Point, N. C. and Fort Myers, Florida. in Canada: J. 8. Root, Toronto 
Export Agents: Frathom Co., New York 36, New York 


0.5% (standard) 
1% 
+ 0.25% 
0.75 oz. in. 
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the new 


Null Indicator 


electrical 
characteristics 


INPUT IMPEDANCE 


680 ohms 


SENSITIVITY 


2.5 x 10-9 amperes 


per millimeter 


OPERATING VOLTAGE 


110-120 volts, 60 cvcles 


WOMLTWELL 


If you use galvanometers, you'll be interested in the new ElectroniK Null In- 
dicator. For here, at last, is the lab man’s ideal null balance detector . . 
pletely free from all the limitations of galvanometers. 


. com- 


It’s easy to use—no “‘loss of spot’’ from excess signal; bridge balancing oper- 
ation is simplified. 

It’s self-protecting—will take heavy over-loads without damage. 

it’s vibration-proof—undisturbed by nearby traffic or machinery. 

It goes anywhere—needs no leveling or special mounting; plugs into 115-volt 
60-cycle line; small case fits readily into experimental set-ups. 

It’s stable—holds steady zero after warm-up. 

It's fast—indicates in less than one second; ideal for production testing. 

it’s sensitive—suitable for use with high precision measuring circuits. 

The ElectroniK Null Indicator is priced within reach of any budget. It will 

be a valuable asset to your lab. Write today for complete information. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., [ndustrial Division, 4571 Wayne 
Ave., Philadelphia 44, Pa. 


REFERENCE DATA: Write for listrumentation Data Sheet No. 10.0-12. 


MINN BAPOLIS 


Honeywell 


BROWN INSTRUMENTS 


Fats ion Covittols 
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General Ceramics’ 


Migh Trequency 


— IF YOU NEED ENGI- 
NEERING ASSISTANCE 
ON SPECIFIC PROBLEMS 
The General Ceramics tech- 
nical staff will be happy to 
consult with you. Just call or 
write Sales Engineer, Ferra- 
mics Division. 
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soft MAGNETIC 


Specitted with Comtdence tor- 
HIGH PERMEABILITY 
LOW LOSS FACTOR 
HIGH EFFICIENCY 
LIGHT WEIGHT 


Ferramics offer many outstanding advantages. These widely 
adopted magnetic core materials have reduced assembly 
time by eliminating laminations in inductive components, 
cut costs and reduced space requirements by replacing tubes 
in digital computers, and revolutionized microwave trans- 
mission design by use of gyrator effect. Ferramics have 
improved designs in numerous other equipments, and have 
resulted in the development of basically new techniques in 
still others. Current research indicates still greater gains to 
come. The complete story on Ferramics 

is available without obligation. 


pro erties 
erm 


rial P 
\nv “1 me/s® 


r) 
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*Mox = 
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Govss 
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*Coercive force 
Temp Coet. of 
initial perm 
cure Point 
Vol. Resistivity 


Want more information? Use post card on last page 








ANOTHER 


TUBE joy THE 
MP RAYTHEON 


i CK5889 


Pe 


The Ultimate in 
ey rod 3 SUBMINIATURE 
. © ELECTROMETER TUBES 


® Top Cap Control Grid connection — 
facilitates probe design 


Guard Ring — eliminates external 
bulb leakage 


Low Filament Drain — 7.5 ma. at 1.25 
volts 


Extremely Low Grid Current, 3 x 10°'S 
amperes — permits high ohmage 
grid resistor 


Pentode or Triode Ratings — write for 
data 








CONTROL i. 
GRID LEAD— The Raytheon CK5889 Subminiature Electrometer Tube joins 


the ever increasing line of quality tubes pioneered and manu- 

factured by Raytheon. It is made to the same exacting specifica- 

tions of quality and performance that have made Raytheon 
GUARD RING — 

Special Purpose Tubes leaders in the field. 

You can use it with complete confidence that you have the finest 


Subminiature Electrometer Tube that is available. 


ACTUAL SIZE 





RAYTHEON MANUFACTURING COMPANY 


Special Tube Section 


Excellence tn Elechiontcs 


(Gl iliaelsleMmil| New York, N. Y Los Angeles, Calif 
NAtional 2-2770 WHitehall 3-4980 Richmond 7-5524 
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Tracerlab has available three outstanding 
instruments suitable for all laboratory 
survey and monitoring needs. 


*The SU-3B Laboratory Monitor, the ideal 
routine contamination and background moni- 


tor, has three full scale ranges of 200, 2000 and Loboretery 


20,000 CPM. It will detect very low energy Monitor 
beta emitters such as C-14 and S-35 as well as 
alpha rays when a thin window tube is used. 


*The SU-5A Alpha Beta Gamma Survey 
Meter, lightweight and portable, serves as 
both a radiation dosage rate meter and a 
monitoring instrument. It has four full scale 
range of 0.02, 0.2, 2.0 and 20 mr/hr and 100, 
1000, 10,000 and 100,000 CPM. An alternate ° 
‘ Alpha Beta 
probe permits measurement of alphas and weak Gamma Survey 
betas in addition to gammas. Meter 


*The SU-1E Portable Radiation Survey 
Meter is designed for personnel protection in 
“hot” laboratories and other installations 
handling millicurie amounts of radioactivity. 
It has three full scale ranges of 25, 250 and 
2500 mr/hr. Light weight, small size and gun- 


shape make it convenient to use. Portable 
Radiation 


For complete details request bulletin No. 50-36. Survey Meter 


WASHINGTON @ NEW YORK @ HOUSTON @ ATLANTA 


NG AR 
one LOS ANGELES @ PARIS @ CHICAGO © CLEVELAND 


130 HIGH ST., BOSTON 
2295 SAN PABLO AVE., BERKELEY 








Vol. 11, No. 5 - May, 1953 Want more information? Use post card on last page 





ee 
“Lf 
say PROGRESS = 


New G-E Pocket Chamber Electrometer— 


Rapid, accurate reading of dosimeters 


Helping to protect personnel from nuclear radiation is the job 
of General Electric’s new pocket chamber electrometer. De 
signed specifically for industries and laboratories where a 
large number of dosimeters must be read each day, the G-E 
instrument permits fast, highly accurate readings of these 
pencil-type ionization chambers. 


FAST OPERATING — laboratory technician pictured above is 
comparing the reading of a Victoreen standard pencil with a 
previous reading. She can accurately read 100 pencils in less 
than 15 minutes. 


VERSATILE, AUTOMATIC —readings can be obtained with 
either Victoreen standard pencils or Landsverk pencils. Four 
inch rectangular meter provides direct indication and extreme 
readability. Depressing the lever automatically charges pencil 
and the meter is returned to zero. Further information on 
this new G-E instrument for health monitoring is given in 
Bulletin GEC-923. 


An illustrated Bulletin, GEA-5735, on other G-E radiation 

a instruments is available upon request. Both of these bulletins 

or further information may be obtained by contacting your 

Automatic reading and charging of dosimeters is nearest G-E Apparatus Sales Office, or write to General 
done in one simple operation by depressing lever. Electric Company, Section 687-114, Schenectady 5, N. Y. 


You CAR fue jo CCH, hilence Ln 


GENERAL @@ ELECTRIC 





NUCLEONICS 


HERE HAS BEEN a lot of talk in recent months 
| sree time scales for the full-fledged realiza- 
tion of the peacetime potential of atomic energy 
\Iost of this talk has hinged on when we will 
have economically competitive nuclear power 

Although the date of this event will be a much 
celebrated one—whether it be 5 years or 10 


vears from now—atomic energy is” already 
affecting a large segment of American industry 
in asubstantial way. In fact, although industry 
is only just now beginning to invest its own 
money in this field, we are already well along in 
the development of an atomic industry in its 
own right. 

If evidence of the existence of this industry is 
needed, it came last month with the formation 
of this country’s first association of companies 
interested in the advancement of atomic energ) 

the Atomic Industrial Forum, Ine. (see p. 70) 

Organized by a group of leading executives 
connected with groups active in the atomic 
energy program, the purpose of the Forum, ac- 
cording to its directors, is as follows: It will serve 
as a meeting ground for all those interested in 
the practical aspects of atomic energy. Its prin- 
cipal funetion will be the accumulation, exchange 

It will be the 
But, although 


major revisions in atomic energy legislation are 


and dissemination of information. 
voice of industry in this field 


now being considered, the Forum will not lobby, 
will not as a group seek changes in the law. 


1 poe ASSOCIATION has been set up at a most 
appropriate time. The need for something 
like it has been growing in recent months—a 
need for a unified group to serve very diverse 
technical, economic, and legal interests. 

ven if the Forum doesn’t make recommenda- 
tions on legislation, it can serve a very valuable 
function as a catalyzer of vigorous discussions of 
important legislative issues, e.g., methods of safe 
and secure industrial use of nuclear fuel, the 
question of a ‘“‘free market”? for nuclear fuel, 
safety problems in plant location, patents, et« 

In addition, we hope that the Forum will 


organize at least one technical conference a year 


lor some time, we have felt that there is a need 





Atomic Forum 
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see ** An Annual Nucleonics Meeting,” NU, p. 
2 June ’51) for a lve forum for the cross- 
fertilization of ideas coming from people of quite 
varving backgrounds working in this field 

Other funetions which the Forum might serve 
could include a public relations program to en- 
gender public confidence in the safety of atomic 
energy, particularly with respect to nuclear reaec- 


tors and uses of radioactivity. In this regard, 


the Forum might set up a‘ safety and standards” 
group to make recommendations on all aspects ot 


the use of atomic energy. 


Ne aspect of the Forum’s operations which 
O must be clarified is the proposal (subject to 
approval at first meeting of directors on May 11 
that voting members be those who have been pre- 
viously cleared for access to classified information. 
It is said that this was done to assure that the 
leaders of the group would be actively involved 
in atomic energy work and that it is not intended 
for any activities of the group to be in secret 

We feel very strongly that, although there 
is no doubt about the desirability of voting 
members being active in the atomic energy field, 
there should be no requirement of clearance 
There are many working in this field who do 
not need clearance for their work, e.g., those 
involved in uranium mining and fission product 
utilization. These people should not be de- 
prived of playing a leading role in this group 
In addition, AKC would effectively act as the 


” 


“admissions committee’’ for the Forum because 
AEC passes on who gets clearance and who 
doesn’t. 

If this association is to make a significant 
contribution to the industry, its appeal must be 
broad-based. It must be committed to the 
principle that this industry can grow only if it 
can have information and plenty of it. All 
companies must have an equal crack at atomi 
energy. One never knows what the source ot 
significant contributions to the growth of the 
industry will be 

The association can play an important role 
in the fostering of this growth. Nuc LEontes 


hails this pioneering group and wishes it well 








INDUSTRIAL NUCLEAR POWER — | 


The Key to Atomic Power 


A low-cost reactor can be achieved by inventive design with 


relatively minor advances in present technology. 


Uranium will be abundant 


and cheap enough to encourage the nuclear power industry 


Industrial 
Nuclear Power 


Because of the current interest 
in deriving useful power from 
atomic energy, NUCLEONICS 
has gathered together the 
four articles presented in the 
next eleven pages. Included 
are a consideration of the 
best route to useful power, a 
survey of foreign markets for 
package power (p. 14), rec- 
ommendations for changes in 
the Atomic Energy Act (p. 16), 
and a review of recent ad- 
vances in reactor technology 


(p. 18). 


By KARL COHEN 

Vice President 

Walter Kidde Nuclear Laboratories, Inc. 
Garden City, New York 


THE PROPER ROLE Of private initiative 
in atomie development is now being 
seriously reconsidered for the first time 
since the Congressional hearings of 
1945-1946, which preceded the passage 
of the MeMahon Act. 


congressional support for broader in- 


Public and 


dustrial participation in atomic devel- 
opment is principally sustained by the 
prospect of civilian atomic power, since 
atomic 


economic power ts not un- 


naturally associated with commercial 


plant operation. For this reason, 


studies of the economics of atomic 
power have unusual present interest. 
Most observers conclude that power 
cannot be produced economically with- 
out major advances on present tech- 
by-product of 
This 


to one school of thought, the 


nology, except as a 


plutonium manufacture. indi- 
cates, 
necessity for a program on breeder 
reactors; to another, the need for a 
guaranteed price of plutonium; and to 
still others, 


the reactor. 


government financing of 
These diverse points of 
view lead to equally diverse opinions 
on the urgency and method of improv- 
MeMahon Act; an extreme 


view is that a more favorable economic 


ing the 


forecast’ should be a prerequisite to 
amending the law 

The present article takes a more opti- 
mistic view of the economu 


bilities 


possi- 
We believe that dual-purpose 
reactors, although offering immediate 
economic feasibility, are not the only, 
method — of 


or even the preferred 


ipprow h. There is reason to believe 


that single-purpose plutonium reactors 


will produce cheaper plutonium and 
that single-purpose power reactors can 
produce economic power. 

The substance of this article will 
be a careful analysis of the economic 
assumptions on which power cost esti- 


What is 
perhaps not fully appreciated is that 


mates have been based. 
the various experts base their cost 
different 


conclusions depend strongly 


estimates on assumptions; 
and the 
on the assumptions. This is not 
merely a question of disguising true and 
official figures for security reasons. A 
theme of the 


slightly heretical one that official cost 


present paper 1s the 
figures for government operations, even 
if known, would not always be the 
appropriate basis for cost estimates of 


commercial power. 


Cost Elements 

Operation of a nuclear power plant Is 
shown schematically by the illustration 
on the next page. Feed, which may be 
fissionable or fertile material, or a 
mixture of the two, is fed into the 
reactor at a rate sufficient to maintain 
the reactivity. Spent fuel is recycled 
through a chemical and /or metallurgi- 
cal reprocessing plant at a rate deter- 
mined by one of a number of factors: 
radiation damage, loss of reactivity, 
etc 

Waste material is drawn off from the 
reprocessing step. The waste material 
is likewise a mixture of fertile and 
fissionable materials and may, in some 
instances, be more valuable than the 
feed: the use of the terminology 
“waste” and “feed” indicates merely 
the direction in which these products 
flow For 


separation step might be included in 
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FLOW CHART for a nuclear power plant 


the reprocessing cycle, but this can be 
omitted without real loss of generality. 

The reactor also produces heat, and 
this is through a heat 
exchanger to the working fluid of a 
eyele. It is 
correct to say that the power cycle, 


transferred 


power approximately 
from the heat exchanger on, would be 
the same as the power cycle of a coal- 
fired plant. There is some indication 
that the economic operating pressure 
for steam plants with low fuel costs is 
less than that of coal-fired plants, but 
for the 
attention on the reactor, it is expedient 


purposes of concentrating 
to ignore this difference. 

The illustration applies equally to 
the steady-state operating condition of 
reactors which burn U?*> and convert 
fertile material to fissionable material, 


ind to breeder reactors which would 


consume fertile materials only and 


The 
relation between recycling and purging 


produce fissionable materials. 
to waste is variable; the once-through 
reactor is represented in this scheme 
by the limiting case of zero recycle. 
The contribution to power costs of 
the plant this flow 


which is 


components on 
given in Table 1, 
detail 


feactors.”’ In 


sheet are 
under ‘‘Single- 
Table 2 the 
corresponding costs for the parts of a 
plant 


discussed = in 
Purpose 
conventional power which the 
heat 
are listed. 
When we try 


reactor and exchanger would 


re pl wee 


to put numbers into 


Table 1. we run into difficulties, be- 


CAUSE 


there is no general agreement 


ibout the the reactor or the 


costs ot 


reprocessing which would be 


steps 


ippropriate for private operations. 
To surmount the present difficulty of a 


lack of 


the plutonium-plus-power reactor 


complete commercial 


expe! i- 


ence 
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In this 
way it is hoped to sidestep the economic 


proposal has been advanced. 


problem. 


Dual-Purpose Reactor 
The central issue here is what value 
The 


ponents of a dual-purpose liquid-metal- 


to assign to plutonium. pro- 
cooled reactor write (1): 
preliminary estimates of the 
cost of plutonium production in a dual- 
purpose reactor of this kind were made 
and compared with the cost in present- 
day reactors designed to produce 
plutonium only. 
“Quite 


production, it turns out that the liquid- 


without regard to power 
metal cooling represents, in itself, an 
advance in technology which promises 
a reduction in costs. 

“Beeause of the high cost of plu- 
tonium, the reactor should be designed 
and operated so as to produce it as 
cheaply as possible regardless of the 
effect on the efficiency of the power 
production. It turns out, however, 
that 


liquid-metal 


one of the big advantages of 
that, after 
plutonium production has been opti- 


cooling is 


mized, it is still practical to generate 
this that 
products are economically 


power. It is” in sense 
the two 
compatible. 

“Unless some still cheaper method is 
found first, 
plants would serve as the 


present-day government 
basis for 
determining the competitive price of 
plutonium. In comparing government 
costs with private industry, the same 
bookkeeping methods would have to 
be used along with the same tax com- 
putations and depreciation periods.”’ 
This answer not only sets a price 
makes the 


chemical rc- 


on plutonium, but also 


costs of uranium and 


processing immaterial, since they 
are part of the costs of the yard-stick 
plants. From the standpoint of the 
government, the principal unsatisfac- 
feature of the solution 
appear to be a requirement to guarantee 
the market for plutonium (2). Such an 


objection would, of course, disappear 


tory would 


with an upward revision of the esti- 
mated plutonium requirements. 

other 
appear to be more fundamental. 


There are difficulties which 

One 
is suggested in the phrase “unless some 
still cheaper method is found first.” 
Here we have room for endless specula- 
tion on the relative (paper) merits of 
various reactors. 

Another difficulty is revealed by the 
phrase “the big advantages of liquid- 
metal cooling is that, after plutonium 
production has been optimized, it is 
still 
This means that 
optimum plutonium production is not 
power 


” 


practical to generate power 


with some coolants, 
compatible with generation. 
Taking the two phrases together we 
have an indication that lowest price 
plutonium may not be associated with 
power generation at all—a proposition 
that certainly takes the bloom off dual- 
purpose reactors. 


Single-Purpose Reactors 

It would seem from the preceding 
discussion that the dual-purpose reac- 
tor concept may not automatically 
Let us 


therefore, consider single-purpose re- 


eliminate all present problems, 


actors for the production of power and 
see how far away we are from economic 
feasibility. (Refer again to Table 1.) 

The obvious proposition for nuclear 
fuel is to strive to make the fuel cost 
negligible and then to use up the avail- 
able credit as capital cost of the nuclear 
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TABLE 1. Costs of Nuclear Power”* 


Investment 
teactor and heat exchanger 
teprocessing plant 
Fuel inventory 

Total 
Operating Cost (mils / kwh) 
Reactor and heat exchanger oy 
teproce sSing plant operation 
Capital charges 
Feed cost 


Credit for waste 


* Exeluding turbine and « 


TABLE 2 Costs of Conventional 


Power* 


Investment 
2 
oiler 


Fuel handling equipme 


Total 


Operating Cost (mils kwh) 
S401ler operation 


at 14 


Fuel cost (coal at $7.50 tor 


(apital charges 





i a in (ase { 


that is in 


reactor. For example 
all fuel charges were zero 
Table 1, fuel cost less 


equals zero) and if the costs of oper- 


credit for waste 
ating the reactor and chemical plant 
were no more than 0.6 mil/kwh, we 
afford 4.5 mil/kwh of 


which is 


could capital 


charges, ilent to an 
investment of $225, kw. 
The $225/kw has to be 
to three items, and this is not easy to 
Values quoted in the litera- 


equi 
illocated 


achieve. 
ture vary from as low as $280/kw (3), 
to $5-600/kw (4), to 
$1,400/kw (4) for the ship propulsion 
would 


an astronomical 


these 
both 


fuel costs and reactor and reprocessing 


reactor. It seem from 


numbers that we must squeeze 
costs. to the limit to achieve economic 
nuclear this 
appears to be led to consider the design 


power. In way, one 


of advanced breeder reactors of a 
novel type, whose realization is some 
years away. 

attack are 


with the observa 


However, other lines of 
We start 


tion that if uranium is basically a cheap 


possible, 


fuel, it is not entirely logical to do the 


economize — it Suppose 


utmost = to 
that instead of trying for « 
charge, we accepted one which would 
, 0.3 mil 


zero fuel 


be one-tenth that of coal, i.e 
kwh. In this 
investment for the 
$210/kw 


case, the allowable 
reactor 
Table 1 


slightly 


capital 
plant would be 
Case B) 
reduced but may be easier to achieve 
We might, for able to 
lower the chemical reprocessing plant 


which to be sure is 
example, be 


cost or oun exceptionally favorable 


even eliminate it entirely; we 


CHSCS 


might be able to reduce the fuel inven 


tory or use a cheaper fuel; and we might 
build 


The most interesting possibility is that 


12 


be able to a cheaper reactor 


ome of these things could be accom- 
plished without waiting for a brand new 
technology 

much uranium we 


Let us see how 


have to consume to achieve 0.3 mil/kwh 


The 


ibout 


fission of | gm of uranium gives 
6,000 kwh of 


kwh we can pay $1.80/gm o1 


electricity ; at 
0.3 mil 
$S00/\b of fuel used. This rules out, to 
begin with, the use of pure fissionable 
have been 


quoted (5) at Let Us 
following Zinn (6), that we use 


materials, whose costs 


$20, gm. sup- 
pose 
natural uranium as fuel in a regenera- 
tive reactor, that radiation damage will 
until 1% of the 
that we 


not cause trouble 


uranium is consumed, and 
then withdraw and discard the 
fuel, 
chemical reprocessing charges 

In this case 0.3 mil/kwh 


would uranium at 


must 
irradiated thus eliminating all 
fuel cost 
$8/lb. If 


higher, we 


require 


the uranium cost were 
longer, OI 


What is 


clear from this hypothetical example is 


would have to irradiate 


swecept a higher fuel charge. 
that the fuel for this type of operation 


will have to be wholly, or largely, 
natural uranium; and that the price of 
uranium will have a marked effect on 
the economics ot the whole enterprise. 
To evaluate the potentialities of this 
we shall be 


to take a closer look at the availability 


reactor concept, obliged 


ind price trend of natural uranium. 


The Price of Uranium 


Several recent authors (4, 6, 7) have 


been satisfied to use the figure of 
$35 |b for uranium metal in a reactor, 
but Young has quoted (8) a figure of 
$10/lb, and a recent New York Herald- 
Tribune dispatch (9) gives the Cana- 
as $7.25/lb of Us:Os 


dian price which 


would be more in agreement with the 


The 


parent discrepancy is the 


this up 


observation 


intter figure Ké to 
that there is no free market and that we 
are talking of produc tion costs and not 
Uranium is currently — pro- 
duced from high grade deposits Bel- 


content of the 


uranium 


( ongo 


lox 


plan 
order of , medium grade deposits 


Canada, uranium contents up to 1% 


low grade deposits Colorado orde! 


of 0.1%), and as by-products of other 
mining Operations Florida pl osphates, 
0.01%). It is plain that the 
producers have the 
Does the effort to develop the high-cost 
that 


American 


highest costs. 


areas necessarily mean the mili- 


tary demand for uranium is greater 
than the potential production of all 
This 


The strategic advan- 


low-cost producers? conclusion 


is not certain. 


tage of having production facilities 


in the continental United States might 
support of high-cost 


warrant opera- 


low-cost 


additional pro- 


tions even i 
duction could be developed overseas 
Unless we postulate an indefinite expan- 
sion of military demand, new discoveries 
will result in availability, at least for a 


few decades, of low-cost uranium for 
industrial use 


The Cuse 


military demand would perhaps push 


of indefinite expansion of 


the uranium priee up; but this would be 
associated with a concomitant expan- 
sion of demand for plutonium. One 
could then expect a price for plutonium 
the freight. There 


simul- 


which would pay 


is a logical inconsistency in 
taneously assuming a statie plutonium 
demand and a high price for natural 
uranium for commercial use. 

In the price which the government 
pays for uranium from low-grade ores 
we have a fine example of the truism 
that a valid 


perfectly price tor the 
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government may not be the commercial 
cost of a product. 


The Uranium Supply 


Let us begin with an analysis of the 
availability of uranium. There are 
two equally relevant facts to be con- 
sidered in evaluating the energy poten- 
tialofafuel. One is the current rate of 
production; the second is the estimated 
erable reserve. The second fig- 
ure has been estimated (10) at 25-mil- 
lion tons of uranium,* or an energy 
reserve in U2 alone of 12Q(1Q = 10! 
Btu). It is instructive to compare this 
number with the total world reserve 
of coal which the United States Bureau 
of Mines has estimated as 68 Q, not 
all of it economically recoverable. 


More to the point is the magnitude 


recoy 


of the present rate of production. No 
official estimate has been published. 
Pre-war production potentials were 
about 1,000 tons of U3O0x per year (11). 
We can get a rough idea of the magni- 
tude of the 
Beaver Lodge, Canada, from figures 
published March 30, 1953 (9). It was 


disclosed that ore in the Gunnar lode 


operations planned at 


privately-owned zone 25 
miles Ace 
assays 4.5 lb U;Os per ton, and that 


which 


west of Eldorado’s mine, 


preliminary refining operations at Ace 
mill will be 500 tons or more a day at 
the start. Multiplying these figures 
together would give 400 tons of U;Os 
mind, 
uranium does not 


year. With these numbers in 
1.000 tons 
sound like an unattainable production 


year ol 


overable uranium is defined as that 
at $100 |b or less for metal in 


figure. We should be well satisfied 
if atomic power were supplying 10% 
of the country’s power needs in 10 
years; this would require the annual 
consumption of about 10 
fuel. It is patent 


could be done, using only 


tons of 
that this 
1°, of the 
potentially available energy. 

It is interesting to reflect that the 
present estimated world oil reserves are 
0.4 Q, that the United States 
annual consumption of oil is 0.01 Q, 
the amount of the fission 
of 140 The oil 


companies, the airplane engine and 


nuclear 


and 


energy in 
tons of uranium. 
airframe manufacturers, and the auto- 
motive industry, to mention just a few, 
have built up sizeable enterprises on 
this negligible 
Although it 
ultimately to supplement the oil sup- 
ply by hydrocarbon synthesis, in spite 


amount of energy. 


would appear necessary 


of repeated warnings by United States 
Department of Interior experts over 
the last 35 years that we are in im- 
minent danger of running out of oil, it 
has not yet proved economic to make 
oil from coal. 

In a similar way, there is nothing in 
the present fuel resource picture to 
compel us to the 
breeding reactors before utilizing atomic 


await design of 
energy for power; this argument for 
delay makes even less sense when we 
meantime in our 
production U25 is 
consumed and the heat is being wasted. 
The argument has been advanced that 
12 Q is not enough to sustain a sta- 
industry in the 
we should, therefore, 


realize that in the 


reactors being 


tionary powel! 
2,000, and that 
proceed now to develop breeder re- 
the 


yeal 


actors which would use more 


yes, 


we huve to deal with, however, is not 


abundant The problem which 


how to sustain a stationary powet 
industry on uranium, but how to start 
one, and on this topic long-range plan- 


ning considerations are unconvincing. 


Conclusion 


We see from the preceding sections 
that that 
will be abundant and cheap enough to 


there is evidence uranium 
be used as a fuel, and that it will not be 
necessary for the next several decades 
to go to extreme lengths to conserve it 
Our studies of the economics of single- 
purpose stationary power plants show 
that that 
to a limited degree would be economic 
if they were built for less than $200 per 
kw. The key to 
power is a low-cost reactor. 
belief that this 


achieved by inventive design with only 


reactors consume uranium 


commercial atomic 


It is our 


objective can be 


minor advances to present technology 
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types of reactors. 


1. Materials. Shielding, 


Z: Coolant. Coolant 


piping, valves, ete., 
sion, Westinghouse Electric Corp. 

3. Reactor Operation. 
instrumentation, 


tion motors, 


control rods, 





\ NucLeonics Special Report providing handbook- 
type information for all the components of different 
Included are sections on: 
structural, 
and reflector materials data are presented by George 
ki. Evans, Oak Ridge National Laboratory. 
materials, 
discussed by O. J. Woodruff, Jr., are 
V. H. Hayden, and W. Purcell, Atomie Power Divi- 


Electronic circuitry, radia- 
magnets, safety and 
associated equipment are listed with 


“Selection of Materials and Equipment for Reactors” 


desirable 


moderator, 


pumps, blowers, reactor 


Laboratory. 


6. Reactor Catalog Supplement. 
reactor characteristics in the 


tion of 


characteristics 
Argonne National Laboratory. 
4. Radiation Safety. 
tion and alarm systems are discussed by J. M. Smith, 
Jr., Hanford Works, General Electric Co. 
5. Use of Reactor. 
and special 


discussed by M. Fox, 


NucLEONIcS is brought up to date by H. 5. 
University of Minnesota. 


given by J. M. Harrer, 


Health-physics instrumenta- 


Research on and with a 
materials handling 


Brookhaven 


apparatus 


National 


The compila- 
March, 1952 
Isbin, 
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INDUSTRIAL NUCLEAR POWER — II 


Foreign Market for 
“Package” Nuclear Power 


Appraisal of world power needs and costs indicates that 


there are a number of foreign countries that could profitably use 


small-capacity, high-cost nuclear power stations 


By HOWARD C. GARY 
McGraw-Hill Department of Economics 


A survVEY OF possible foreign markets 
for reactor power plants to supply 5,000 
to 50,000 kw of electric power in the 
cost range from 2!4 to 4¢/kwh indicates 
that there are areas in the world where 
such power could be competitive with 
existing power supplies or could supply 
needed power that does not exist now 

In a previous article,* a survey of 
U. S. domestic and overseas military 
this type of was 
For both these surveys, the 
in the 


markets, the general 


markets for powel 
described. 
same general principles apply; 
case of foreign 
principles are particularly important 
since actual outside 
the U. 3. 


that will find package nuclear power 


generating costs 
are not available. An area 
feasible must meet these four criteria 

1, It must be capable of using a firm 
flow of power. If not, the relatively 
high capital costs of the reactor would 
decisively give the advantage to lower- 
cost conventional facilities 

ay 
cheap supplies of coal. 
bulk, 
transport costs tend to be high 


remote trom 
Coal | 


and 


must be fairly 
it high- 
low-value item therefore 
3. It must be without access to rea- 


sonably priced hydroelectric facilities 


* Richard W. Everett. Market for ‘‘pack- 
age’ nuclear power, Nucteontcs No. 11, 4, 
32 (1953). 
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4, It 
natural gas for reasonably priced power 


must be unable to use oil o1 
It was shown in the first 
fuel 

package 


generation 
that 
than 


survey unless diesel costs 


more about 25¢/gal, 
nuclear power cannot possibly compete 


with diesel 


Unlikely Areas 


With these criteria in mind, many 
areas can immediately be eliminated 
from consideration. Western Europe 
for example, has adequate sources of 


The the 


years has 


coal bottleneck in 


Wor Id War II 


been removed. The area has 


power. 
early alter 
largely 
been a big industrial center for so long 
that basic utility installations, includ- 
Ing power, are in good order. 

Other areas that can conveniently 
employ coal-burning steam plants 
include South Africa, most of eastern 
India, and south-eastern Australia 

Hydroelectric 


especially 


central 
and the 


resources in 
Nigeria 


appear 


Irica, 


>I 
eilan 


Congo, adequate for 


ill foreseeable power requirements 
Certain parts of Chile and Brazil, as 
New Zealand 


hydro potential 


well as most of eo 
very satisiactory 
Uruguay also has reasonably adequate 
and well-located hydro resources 

Che combination of adequate hydro 
resources and good supplies of low-cost 
coal appears to eliminate most of the 


Far East from further consideration 


Power in most of the 
Middle 
African 


Colombia, 


requirements 
Kast and along the northern 
Mexico 
Vene- 


zuela, can be filled by relatively cheap 


coast, as well as in 


ecuador, Peru, and 


supplies of diesel fuel and natural gas. 


General Possibilities 
Despite the general availability of 
Western 
isolated areas, such as northern Norway 
the 


nuclear 


power in Europe, certain 


and Finland, may be able to use 


relatively high-cost package 
power. 

In the Middle East, only Afghani- 
In addition, 
this small mountainous nation has no 


stan does not have oil. 
coal. Preliminary investigation sug- 
gests that the capital city of Kabul 
may well be a potential site 

Certain inland portions of India and 
Pakistan are handicapped by their in- 
ability priced 


Since both nations in the sub- 


to produce reasonably 
powe! 
continent hope to achieve a substantial 
degree of industrial devel pment in the 
next lew years, package nucleat power 
plants may be able to help fill their 
power void. 

Large areas in north-central Afric: 

Sudan, French West 
and Algeria 
hydro 
technical 
United 


i 
Including the 
Africa, Libva 


from coal, oil, 


ure remote 
and resources, 
assistance 
States and 


| 
thie ¢ 


li the programs of 
sponsored by the 


the United Nations 
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Greenland 


Europe 
% =, Afghanistan 


China 


Gorinowo 


in, Soe 


ri Kena Kor 


\, 
t indies 


%& Possibilities at US overseas bases 


UU Possible areas 
Unlikely areas 


POSSIBILITIES for economic use of. high-cost package nuclear power 


of a moderate industrial potential in 
this area, nuclear reactors may play 
a key role in the power development. 

The area of greatest promise, how- 
ever, seems to be the South American 


continent. 


South America 
The countries in South America that 
merit further consideration are Brazil, 
Chile, Argentina, Bolivia, and Para- 
guay. The rest of the Latin Republics 
no problem their 

ibility to plentiful supplies of oil. 

This has 
us hydro potential Good 
located 


because of 


Brazil. country tremen- 
water- 
near the 
region ol Paulo. 
this land that 


r to have considerable industrial 


resources are 
industrial 


gions ol 


Sao 
vast 
however, are not so well 
d In these spots, and the area 
f the Volta Redonda is an espe- 
prominent one, package power 
in exciting possibility. 

idditional factor that enhances 
ractiveness of nuclear power is 
high cost of imported 
The 


which is 


] 
iatively 


fuel at Brazilian ports. 
gal, 


ust about the point where diesel power 


vers about 25¢ 


and package nuclear might 


power 
become competitive. 
Chile. 


potential in this country also, except 


There is considerable hydro 


north, and the nitrate fields in 
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in the 


that section of the country require a 
firm flow of power 

The cost of diesel fuel at the ports 
is a cent or two cheaper per gallon than 
the cost at Brazilian ports. But when 
the cost of transporting the fuel inland 
is considered, the price to users goes 
So, despite the 
abundance of hydro potential, there 


over the 25¢/gal mark, 


may well be an attractive market for 
package power in northern Chile. 
Argentina. 
tial in this country 
of the Andes 
population and industrial 


The large hydro poten- 
is in the foothills 
in the west, whereas the 
centers of 
development are chiefly in the east 
Imported diesel fuel costs over 25¢/gal. 

It would 
that 


attractive 


likely, therefore, 
offer 
package 
Whether the political situa- 
tion there allows for real cooperation 
with the U.S. is, of course, a question. 

Bolivia. Although a 
country, Bolivia’s hydro potential does 


appeal 


many areas in Argentina 
possibilities lor 


reactors. 


mountainous 


not seem suitably located to provide 
continuous and economic power to the 
many mines. Power experts have 
suggested that many mining installa- 
tions in this land-locked country may 
be capable of making effective use of 
package power. 
Paraguay. 
oil, and with hydro resources not con- 
located 


markets, this country offers promising 


Lacking both coal and 


veniently with respect to 


The fact that the rail- 


roads have wood-burning locomotives 


possibilities, 


indicates Paraguay’s power needs, 


The Future 

Further study and investigation may 
well turn up other isolated markets for 
relatively high-cost power. There may 
even be some good sites in nations 
an adequate over-all 


where there is 


supply of power. Fairly remote min- 
ing installations seem to be the type of 
that benefit 
package nuclear powe! 
The 
vanced that the high capital costs of 


project can most trom 


argument is frequently ad- 
investing in nuclear power would be a 
difficult barrier for most power-hungry 
nations to hurdle, the more so since 
the outlay would have to be in scarce 

for them—dollar the 


brighter side is the fact that this seems 


exchange On 


to be precisely the sort of project that 
can be financed with the help of the 
Ixport-Import Bank or the 
national Bank for 
Development. 
The first 
cluded that 
promising for strictly commercial use 


Inter- 
feconstruction and 
article in this 


series Cone 


the outlook was not too 
of package reactors in the U. Ss. An 
appraisal of foreign markets, however, 
leads that 


several which 


there are 
find 
package power an attractive solution 
END 
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one to believe 


nations might 


to the power-shortage problem 





INDUSTRIAL NUCLEAR POWER — III 


Changes in the 
Atomic Energy Act 


By OSCAR M. RUEBHAUSEN* 


Tue Aromic ENnerGy Act represents a 
unique departure from the traditional 
The 


nation 


principles of our Government 
legislation was prepared by a 
and deeply 
with which it 


Because of some miscon- 


deeply disturbed — by, 


ignorant of, the force 
must deal 
ceptions we adopted a legislative ex 
pedient which is inconsistent with the 
principles that have made us strong as 
a nation. 

I think the time has come not only to 
take another look but to restore atomic 
energy to the normal framework of oun 
democratic society. 

Such a re-examination must precede 
sound Congressional legislation 
field. 


moreover, is urgently needed if we are 


any 
in this Such a re-examination 
to drive forward with vigor and imagi 
nation to a maximum realization of the 
potentialities inherent in the atom, 
ven now, however, it is possible to 
visualize the outlines of a new atomic 
policy. Four elements of such a new 


policy are reasonably clear and are 


tabulated on the next page. If a new 
atomic policy is to be founded, as I 
believe it should be, on these four new 
elements, an amendment of the Atomi 
Energy Act is clearly required 


Ownership of Facilities 


Section 4 of the Atomic Energy Act 
provides that the United States shall be 
the exclusive owner of all facilities for 

*Chairman of the New York City Bar 
Association's Special Committee on Atomic 


Energy, member of the law firm Debevoise, 
Plimpton & McLean, New York, N. ¥ 
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the production of fissionable material 


except, to a limited extent, certain 
research facilities. 

If there were to be a transfer of all 
atomic facilities to some international 
body, Government ownership of atomic 
It would 


certainly simplify the legal steps for 


facilities might still be wise. 
such a transfer. Since there is to be 


no such transfer, however, technical 
ownership in the United States Govern- 
ment serves no useful purpose which 
achieved in 


could not be as readily 


more consistent with our 
traditions. On the hand, the 


elimination of this prov ision of the Act 


some Way 


other 


will not of itself bring about private 


participation in the atomic energy 


business. But, unless private owner- 
ship of facilities is permitted, private 
participation may be needlessly slowed 
up. Private ownership, it is said, will 
facilitate the 


atomic enterprises and will contribute 


financing of private 


to management efficiency. Repudia- 
tion of the principle of exclusive gov- 
ernment ownership of atomic facilities 
also, I believe, healthy 
effect on the approach to 
atomic problems. It 


will have a 
national 
will shift 


with it, the 


some 
of the responsibility and, 
initiative to private hands. 


Ownership of Fuel 

Closely related to this question of 
the ownership of atomic facilities is the 
problem of who may own fissionable 
materials. In a sweeping provision, 
Section 5 of the Atomic Energy Act 
Atomic 


Energy Commission all rights in any 


automatically vests in the 


fissionable material which is within the 
jurisdiction of the United States. 


Recommended here are 
four changes in the McMa- 
hon Act to foster industrial 
development of nuclear 
power—including changes 
to permit private ownership 


of power reactors and fuel 


clear ly 
The 


public has a vital stake in their manu- 


Fissionable materials are 


affected with the public interest. 
facture and in their use This public 
interest can be served only by the very 
closest of 


Such 


governmental regulation. 


regulation should extend not 
only to matters of public health, safety 
and the national security, but also to 
the allocation, utilization and requisi- 
items. These are 


tioning of critical 


clearly difficult problems. They will 
require wise administration and flexible 
regulation. 

these 


government 


Complex as problems are, 


absolute ownership — of 
fissionable materials is not the answer 
With ownership of fissionable materials 
initiative for forward 


goes the main 


progress in peaceful atomic uses. 
With it also go the burdens and the 
risks of 


risk-taking are 


failure. Such initiative and 
not the distinguishing 
characteristics of gzovernment—no mat- 
ter how able and enlightened. Initia- 
tive and risk-taking are, however, the 


very essence of free private enterprise. 


Control of Information 
The section of the Atomic Energy 
Act which 


mind, 


above all others, to my 


requires revision is 
10 defines 


constitutes ‘‘restricted data.”’ 


urgently 
Section 10. Section what 
It gives 
the Commission control over the dis- 
semination of such data and severely 
punishes any unauthorized or unlawful 
disposition of such data. 

The key provision is the definition of 
restricted data; it is exceedingly broad. 

We would expect restricted data to 
include all data concerning the manu- 
facture or utilization of atomic weapons. 
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Four Elements of a New Atomic Policy 





1. Private ownership of atomic facilities should be per- 


mitted. 


2. Private ownership of fissionable materials should be 
permitted but closely regulated by the Federal Govern- 


ment. 


3. The definition of restricted data should be drastically 
revised and the role of secrecy as an affirmative instru- 
ment of national policy should be reduced. 

4. Private patent rights in the atomic field should be 
recognized to the extent they do not involve military 


weapons. 


further 
data 


include all data concerning “the 


oes much 


that 


t. however, 
pro ides restricted 


production of fissionable material” 


ind, what is more, ‘‘the use of fission- 
ible 


prurwe ! 


material in’ the 
The only 
data which the 


production ol 
exception is— for 
Commission deter- 


published = without 


ines Tha be 


adversely affecting the common de- 


fense and security 
Thus 

field 
world secret 
the ¢ 


ill data in the atomic energy 
you might sav, born into this 
and it stays secret until 
ommission feels that it can meet 
the burden of proving that the release 
of such data cannot adversely affect the 
common defense and security. 

unduly restrie- 
literally, little 


For even the most 


i definition is 

interpreted 
released 
under 


information might 


circumstances, adversely affect 
mon defense and security 

I think 
balanced ap- 
There should be 
the total good 


iste atomic legislation 
reflect i hore 
Ing ol 
sult from publication as 
There 


ve emphasis on the affirm 


possible harm 


ichievement as against 


gains from concealment 
be some difference in 
between data pertaining 
ipplications of atom 


ind the nonmulitary 


processes 
ition, moreover, should re 


in the last 


analysis rent 
l come only if our rate of 

“ds that of our enemies 
ntrolover atomic information 


lirected above all else not to 
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the end ol Cone ilment but to the 


assurance of our OW Maximum pos- 
sible rate of progress in all phases. 
Section 10 of the Atomic 
Act should be revised In this connec- 
tion I make two specific suggestions, 
First 
restricted data be limited only to data 


energy 


I suggest that the definition of 


concerning the manufacture or utiliza- 
tion of atomic weapons and such other 
data as the Commission, from time to 
time, may affirmatively declare cannot 
be published without adversely affect- 
ing the common defense and security. 
Under 


the production of 


this proposal data concerning 
fissionable material 
or the use of fissionable material in the 
production of power would become 
public unless the Commission found 


The 


would be completely 


positive reasons to the contrary 
burden of proof 
reversed, 

A change 
stricted data 
Habits 


vears of operation under the present 


definition of re- 
itself, be 


in the 
would not, of 
enough formed in the = six 
law mav be hard to break So omy 


would be. once the 
that the Com- 


panel to 


second sugvestion 
definition was changed 


mission appoint oa special 


review all secret data in the light of the 


hew poli \ Such a panel should have 


a specific mandate from the Commis 


sion to declassify all information which 


is not in the weapons field unless it is 


satisfied that such  declassification 


would adverse'y affect the common 


defense and = security So much for 


Section LO 


Patents 


The fourt! prin ipal area for legisla- 


tive attention is Section 11, patents 


As the Act 


granted fon 


now stapes 


shall be 
discovery which 
the utilization of fissionable material o1 


atomic energy tor on weapon 


] ] 


and no patent shall « 
to the 


rights 
extent any inventio r «lis 
covery is) used in zation of 
1 itomi 
Witl 
enbnot disagree 


further It 


fissionable materi energs 


{ 


foro on such 


military weapor 
provisions | personally 


The Act 


provides that no patent shall hereatter 


however oes 
be granted for anv invention or adi 
in the pro 
Lake 


with respect 


covery which is useful solel 


duction of fissionable material 
wise, it denies patent rights 
to any invention or discovery to the ex 
tent that it is used in the production of 
fissionable material IL do not see what 
is to be gained by such a repudiation of 
the incentives and benetits of the patent 
system in the case of fissionable material 
than military 


for other purposes 


If inventions or discoveries have uses 
which are not military or govern 
mental, then the rights to such private 
uses should be enjoved by those who 
have contributed to their discovery 

If the government makes a discovery 
through government-financed research 
clearly, be no 


on the othe 


there should private 


patent rights. If hand, 
the know-how or the capital of 
private industry is drawn upon in the 
making of such «a discovery, then the 
contribution — of industry to 
that 


in the distribution of the patentrights 


private 
discovery shoul he recognized 
recognition will, of 


\\ hat Is 


inety of 


The form of such 
course, Vary in every cust 
fa will depend on nm wee 


factors Such matters are, however 


subject to negotiation and reasonable 
with thre 


allocation It is only prin 


ciple of fair recognition for the contri 
butions of private persons that Tam 
presently concerned ro the extent 
that the Atomic Energ 


this fai 


repudiate 
principle ino the nonmualitary 


nongovernmental 1 of atomic 


I believe it 


and 
energy imended 


Only with a change can we 


bring into play the full of the 
American people and American indus 
try We will of that 


Vitality in the da 


need evel 


caented 


nference mn 


The article ia hased on ¢ wipe p 
hefore the American Pows 
Chicago, Illinois, Maret . 2 to be pub 

shed in full in the May Rlie f the New 
York Bar Association Reco 
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INDUSTRIAL NUCLEAR POWER — IV 


Recent Advances 
in 
eactor Technology 


The problems of breeding and of achieving high flux are treated in detail in this 


description of reactor developments. 


The Homogeneous Reactor Experiment, the 


Materials Testing Reactor, and others are described in relation to these problems 


By ALVIN M. WEINBERG 
Director of Research 

Oak Ridge National Laborato 
Oak Ridge, Tennessee 


THE TECHNOLOGY of reactors 


gressed considerably in the last 


Mueh of thi 


Security 


progres 


ol years. 
areas covered by regulations 
But even leaving these areas out, there 
isa great deal to say about the current 


crop of reactor experiment ind of 
experimental reactors 

I use the two distinet tern 
and reactor 


the te el nol ir 


mental reactor” 
ment’’ advisedly, for, a 


unfolds, it has become more and more 


clear that a distinction exists between 


reactors built as pilot) plant reactor 


experiments) and reactor 


! 
sources for 


neutron renern 
exploitation (experimental reac 
That pilot plants are nece 
technology as bizarre as nucl 
might seem to be a commonp! 
Hanford 


‘ 


were successfully built essent 


partly because the 
out a pilot plant, and part! 


deeply essential characteri 
reactor its power per un 
only 


can be realized 


system, it had been cu 
circumvent small prototype 
proceeding to a full-sen 

This has, I think for 
been and two p 

the Experin 


trend 
reversed, 


reactor experiments, 


18 


feactor and the Homogeneous 
cCon- 


Both 


which are in the 


, " 
Breeder 
R 

‘ 


eactor experiment, have been 


tructed in the last two years 
these reactors 
are much smaller than 
Although 


small size makes them incomplete 


they 


| QOO-kw class 
their ultimate embodiment. 
thei 


pilot plants do have enough in 


common with big-scale bree 


homogeneous reactors to make 


experience gained with then 


mously relevant 
Experimental Breeder 
MBR has 


con ile rable 


already been deseribed in 
detail.* It is a 


fast-neutron breeder, and 


pilot 
plant for a 
md Is 


Chiat 


therefore contains no mode itor 
In consequence, extremely smal 
should 


rather than on low 


i breeder operate | lust- 
neutron fission 
suggested b the 


neutron fission Is 


manner in which the fission-to-capture 
itio in varies With energ 
Capture of a thermal 
{ leads to fission (wit! 


) neutrons pel fission 


he time and to radiative capture 
i vield of no neutrons the 
ing times, Thus whe: 

is destroved by thermal fissio 
thout 


d. For fast 


2.14 new neutrot 
neutrons 
| 


tf neutrons produced per 


is substantially larger 


Zinn, Nucieonics 10, No 


2.14 The feasibility of breeding thus 


depends very sensitively 


| on n 2, the 


breeding gain, since one neutron = Is 


needed to maintain the chain and one 


needed to make a new 


nucleus to replace each 
one; and it is natural to look 
high 


gain for suecess in breeding 


fast reactors which have 


being nonmoderated and there- 
small, requires the very best 
heat transfer medium if specific powers 


reasonable magnitude are to be 


achieved The actual coolant used in 
EBR Nak eutectic which 
12° F and boils at 1,500° 1 The 


ng temperature of EBR, 660° I 


melts at 


is sufficiently higt 


This steam 


r modest but 
mduee 400-Ib steam 
being used routinely to produce 
150 kw of electricity —the first 


t from nuclear fission 


Homogeneous Experiment 
‘| he othe! 


ist’ vetting 


reactor experiment which 
HRI 


system consists 


underway is 
lution white 
high tempera- 
sure, to produce 
ill turbine 
noderated and 
reactor. As a 

tentia weeder, with D.O replacing 

H.Q, it would suffer by comparison 


EBR the 


for | would be only about 
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thie nonmoderated 





wevel 


the heat produced in 
is transferred by actually 
the fluid fuel 


external 


round and 


ugh an heat ex- 


this relatively efficient 


method makes possible 


specific powel output 
uranium, than 


Thus the turn- 


rogram ot 
in EBR 


f the fuel is potentially much 


fast breeder, and it is 


vearly interest rate on 


Is proportional to 
vain 


times breeding 


competitive with the yearly 


fast breeder, which 


but 


ite in a 


gher breeding gain lowe 


power. 
> 


erhaps the most interesting physical 


questions In an aqueous circulating 


system are connected with its 
By virtue of 


a reactor loses many of its 


its fuel circu- 
such 
d neutrons 
tend to 


of the reactor, it 


Since the delay ed 
the 


would be 


time 


itrons lengthen 


a¢ ale sup- 
posed that their loss might seriously 
compromise the stability of the system 
against small fluctuations. Although, 
this is true, this effect is 


un aqueous system oper- 


in general 
alanced. in 
it high temperature by the fall in 
and in H 
is the temperature rises. On 
the 


n the system increases as 


seatterIng cross 


leakage of 


these counts 


mperature goes up, and this gives 


tor a strongly negative temper- 


ismuch ss 10) ( 


oefhicient 


kinetics of such a ‘‘no-delaved- 
reactor into which an inere- 
reactivity 6(’, is suddenly 

‘asily deduced, as shown 
Stein (Westinghouse), from the 
equations of motion.” These 


removal at a constant 


the heat content, S is the 


icity of the reactor, @ is the 
coefficient of reactivity, | 
and P is the 


pair of non- 


rature 
time 
This 


quations can be discussed most 


veneration 


t time f¢ 


writing the differential equa- 


phase diagram 
6C + aT) /l(P Po)|P 


ntegration 


VIVes 


pP s (1 : a 
n ol’ 4 T 
a Pol 2 
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The 


relaxation 


reactor Is seen to undergo 


oscillations 


proy ded @ is 


negative; if @ is positive, the reactor is 


unstable. The maximum temperature 


eXCUPrsIOon Is 

, ax dC") a l 
This excursion is just twice the exem 
reduce the 
state 


sion, [6C a, which would 


reactor to the ust-critical 
Mquation | means that even if 16 


excess reactivity is inserted into a 
reactor which has no delayed neutrons, 
but for which a 10 C, the 
maximum only 
about 20° C 

The 


oscillations. 


temperature rise is 


the 


most easily 


delaved neutrons damp 
This is 


for the case of 
Without delaved neutrons these oscilla- 


seen 


small oscillations 


tions are sinusoidal with period 
a P, 


The delayed neutrons damp the oscilla- 


t= 2rvVilsS 


with a damping constant 2/ 2 


the 


tions 


where 9 is fraction of delayed 
neutrons. 
the 


coethicient is negative and large, cireu- 


Thus, as long as temperature 
lating fuel systems seem to be stable: 
least 

Because of 


with finite am- 
the 


or, at oscillate 


plitude very strong 
coupling between reactivity and tem- 
perature, such reactors are inherently 
Any increase in powet 


the 


self-regulating 
(as for example 
throttle L.e cooling 
efficiently) tends to cool the inlet fluid 
to the this the 
reactivity, which increases the power 
This the outlet 
until 


demand opening 


steam more 


reactor: Increases 


raises temperature 


the extra reactivity is balanced 


by a restoration of the original tem- 


perature profile. To change the tem- 


perature of such a strongly coupled 


only the control rod need be 


If the 


the system temperature will fall until 


system 


moved. reactivity is reduced 


the loss in reactivity is restored by the 


lower temperature 


Experimental Reactors 

With this very 
status of 
turn to the 


quick resumé of the 


our reactor e 


xperiments | 


now new experimental 
In this 


fortunate 


reactors—the neutron sources 


country we are particularly 
enriched 


this 


lor Possess since 
reactors are i“il We can, on 
extremely intense reac 
with 
This philosophy 
Alamos North 


College | 


account, make 


tor neutron sources relatively 
modest-seale dey 


the Los 


State 


underlies and 


Carolina water boilers 


less that 


oO kw 
a flux COPA ible to the 
flux in the huge Oak Ridge or Harwell 


reactors It unice 


both of whieh run at 


vet achieve 
graphite also ries 
the most advanced ¢ xperimental reac- 
built the Materials 
as its daughter 


lesting 


the 


tor ever 
Reactor——as well 
Low Intensity Test 

MTR 
joint the 
National Laboratory and the 
National Laboratory It is 
at the Arco 
Idaho the 
Atomic Energy Division of the Phillips 
the 


Rene tor 
built 


Oak 


was designed and us i 


enterprise ot Ridge 
Argonne 
located 
feactor Testing Station 
where it is operated by 
Petroleum Company. It is now 
major irradiation facility of the Atomic 
Energy Commission LITR was origi 
nally a hydraulic mockup of the MTR 
and converted into a nuclear 
reactor at ORNL in 1950 


In designing a 


was 
reactor radiation 
source it is desirable to maximize both 
the fast-neutron > 1 Mey the 
thermal-neutron flux. If 
slow-neutron flux is desired 


and 
TaN 
then 


reactor is 


since 
power output in a propor- 


tional to fission rate 
Vo, Py, 
or the thermal flux, Py, is 
Py ~ PN 


where N is the number of U*** atoms 
per cubie centimeter, 0, is the thermal 
fission cross section, and P is power per 
Thus the 


flux is proportional to the power per 


cubic centimeter thermal 
kilogram of uranium 

To achieve maximum thermal flux it 
is therefore necessary to maximize the 


heat 
uranium 


from each gram = of 


This 1 


homoge neous 


transter 
fuel iutomatically 
accomplished in a reac 
tor, and it implies in a heterogeneous 
that 


of uranium be as large a 


surface per 


reactor cooling gram 
possible 

irgin or uncollided 
the 


volume of reactor 


To maximize the \ 


flux it is necessary to maximize 


power per unit 


The uncollided flux of neutrons, Po, is 
,2, q 


where » is the macros opr ittering 


cross section; q is the number of neu 
trons produced per cubie centimeter per 
second and is therefore proportional to 
olume, ?. Thus 


the power per unit 


! 
~ 
or, since &, at high energy is 
the 


the virgin flux is proportional to the 


rather 


insensitive to kind of moderator, 


power per unit volume 


Thus, to experimental 
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build an 





reactor which maximize 
and the fust-net 
desirable to extract 


Virgin 


from i 


and at the 


possible 
uranium 
volume a 


Both conditions “are met 


the reactor 
In an aqueous homogenes 
However the 


problems in olved I) 


( hie Tritt 


high nue 
formidable that 
make 
with a heterogeneou 

One 


systems at 
it wa 
such a aN 
solution to the problem 
designing a heterogeneous reactor 
source is that 


> | 
Pool 


maximal neutron 


in the Swimming Reactor 


this reactor, the heat transfer area pel 


gram of uranium is maximized by di 


a thin plate: volume 


posing the U in 


is minimized by using the same water 


for moderating and cooling A stack 
immersed in a 


of 20 tuel elements is 


pool of water The fuel element 


con 
sist of thin parallel plates of aluminum 
sundwiches with an enricl 
filler as the 


The plates are 


ment 
spaced 
a few millimeters, and this 

and to 


The control elements con 


used by the water both to cool 


moderate, 


sist simply of cadmium rods) which 


down in unused fuel 


move up and 
element spaces 
A reactor of 


flexible: many 


sort is extreme! 


this 

different fuel joading 
und in this wav the 
flux 
port can be 


) | 
Oo 


natural con 


are permissible 
intensity and the speetrum of the 
at the 


changed at will 


experimental 
The SWilhming 
Reactor is cooled only by 
vection It normally operates at about 
100 kw, at powel we the 
critical mass is about 3 kg of | the 


flux i 


which 


average slow neutron ihout 
10’ n 

LITR 
eneous, 
ated, 


signed for 


em? see 
MTR are also 


light-water cooled 


and heterog 


ind moder 
enriched-uranium vectors ce 
maximum 

LITR ps 

flux yreater 
MITR 


neutron 


characteristies 
average thermal neutron 
10’? on 


prov ides an 


than em? sec, whereas 
average thermal 

flux greater than 10! n 
MTR the maximum neutron 


available in 


em? sec In 
intensit 
a beam hole is over twice 
the average flux. Soth reactors have 


power levels measured in megawatts 
I suppose it is fair to say at this time 
* William M. Breazeale, NucLEONt 
No. 11, 56 (1952). 
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cs 10, 


pleasantest: surprises 
Var nucieur energy ae 
the 
whi h 


particularly 


velop 
heen extraordinary 


\ITR operates 


signifeunt 


with 


hundreds 

MITR—in itsel 
to the success 
fey 
Phere : 
\ITR—the 
the reactor and the neutron buildup in 


the reflector 


are two nuclear characteristics 


behavior of 


shutdown 


Which are of interest 


now, Xe 


daughter 


fairl well known b 
Hssion product 


|! hy H@ SLOW 


ection of 3.5 * 10 


neutron 
barns. Ina 
flux of 10'4 
Xe against 
neutron capture is about 'y hr, whereas 
lifetime of Xe 
is about 9.2 hi 
every Xe 


neutron 


reactor running at oa 


n em? sec, the half-life of 
the natural against 
beta Thus in 
MITR 
ibsorbs a 
MITR 
Xe!'®* builds up by decay of its parent 
I This reactivity 


1.5% 


decay 
atom formed 
the 


nearly 
and reactivity 
gradually decreases as the 
loss saturates at 
ihout 
the fi 


this being the product of 
vield by the 
neutrons which go into fission 
After the 
continues to produce highly ab- 
rbing Xe! 
there are 
the Xe 
vill continue to rise until the natural 
of the Xe! the 
of ie |! 


ose thermal 


S100 Iraction§ ol 


reactor is shut down, the 


atoms: however because 
now no neutrons to destroy 


its concentration will rise and 


' 
overbalances 
Thus a 


10'* nvem 


reactor 
flux is 
ill undergo a great decrease in reac- 
tivity 


1O hit 


after shutdown, and after about 


when the Xe 


it its maximum, the reactor 


concentration. is 
will have 
ost as much as 20% in reactivity 
that a 
powered reactor such as MTR has 


shut 


Chis means few hours after a 


Heen down it Is impossible to 
considerable 


Into it, o7 


unless 


built 


it up again 
reactivity is 
new fuel which contains no 
Xe is placed in the reactor, or unless 
ifficient time is allowed for the Xe 
to decay 

The other 


these 


design characteristic of 
small thermal reactors has to do 

th a method of artificially increasing 
the thermal-neutron flux in the re- 
flector 
mental 


time 


which surrounds the experi- 


beam holes Since the life- 


against capture of a thermal] 


neutron ina Be or BeO reflector is very 


} ] 
nh ionger 


than it is 


thermal flux 


MITR 


reflector of 


on outside tl 


Commercial Power 


Incomplete 
Without 


\\ ¢ aon t 


Sought 
ite ad 
technical 


que stiol 
hot 


ition commercial power tech- 


Noy Is basicall i conservative 


chnology, it depends for its economi 
on small profits in large units 

long times. Thus, successful 
vers must 
ies Which last a 


long time, say 


‘ rp rimental 
| BR and 


electricity for 


whereas the only 


ir electrical prod wers 


HRE have produced 


only one vear, and less The lifetime 
high temperature cle 
the integrity of the 


\\ ithout 


vice Is iim 


materials 


radiation prediction ol 


long anv such device can last is at 


h and there is no substitute 


ne in getting a reliable estimate 


ol longevity it is that one of the 


central reasons we can go only so fast in 


ache successtul large 


ny 


nuclear power is th 


mercial 


not predict with confidence how long 


uclear-producing gadgetry will 


naturally he 


stute 


Questions like this 

province of the = solid 
ist and metallurgist 
rdiation 
think that 
the time 


magnificent 3 
MTR available, I 


ow embark on 


SOUrCces 


but ever s hnecessar 


mut, instead of how 


puessing 


ean expect materials to hold 


ithe strange and exacting envi 


which they encounter in a hig 


iture, high-radiation reactor. 


lv when adequate inswers to these 


questions are a} 
a 
that 


powel 


1 ne 


ty, March 


May, 1953 - NUCLEONICS 





FIG. 1. 


Uranium rods suspended in heavy water in Argonne reactor 


Heavy Water in Nuclear Reactors 


The nuclear properties of heavy water make it valuable as a moderator for thermal 


reactors. 


The behavior of heavy water in reactors, special handling procedures, 


and quality checks are discussed, with particular reference to CP-3' reactor 


By W. H. McCORKLE 
Research Reactor Operation 
¢ National Laboratory 
/ 
GH THERE ARE definite differ- 
veen the plivsi al and chemi- 
= of heavy and normal 
table (/, 
e not so marked that thev are 


shown in the 


ble from a casual examination 
quids. It is the difference 
Clear properties that makes 
iter of value in nuclear 
nbout 
and its 
that 


of heavy water 
witel 


racteristics require 
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special precautions be taken in prepara- 
tion and handling to obtain it in high 
and to 
under operating 

The slight 


properties ol 


purity maintain the purity 
conditions ina reactor 
differences in plivsi il 
Hu D0 


compounds 


and and of 


other of hydrogen and 


deuterium, form the bases of several 


methods for separating the Isotopes 


and produ ing heavy water. 


One of the earliest methods em- 


ploved in the preparation of heavy 
water made use of the difference in the 
hydrogen and deu- 
discharged at the 
I rac- 


through 


ease with which 


terlum may |p 
cathode of an electrolytic cell. 
tional distillation of water 


several stages also has been used to 


separate heavy water from normal 


wate! A combination of electrolysis 


and an exchange method whereby 
men ith the 


with the 


deuterium, mixed with: hvelre 
yas phase, may be exchanged 
water in the 


hydrogen ol liquid phase 


to enrich the deutertuim in the water 
provides a successful process for the 
production of heavy water Use of 
catalyst to facilitate the 


of the 


the proper 


exchange, and cascade operation 
svstem results im 


purity heavy water 


Nuclear Properties 
The production of high-purity heays 


water is a quite ce mplicated and ex 


} might not be 
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pensive process yh 





justified for the purpose 
heavy water for reactor 
were more important 

tween DO and H.O t} 
in the physical and cher 
so far mentioned. The 
Investigation performed 
covery of the neutron 

established such chiffe rene 


nuclear properties of 


deuterium; these differer 


ently great that the 
consideration in nuels 
The thermal-neutror 
absorption Cross ectio 
the hydrogen atom 
respectively, about 
0.33 * 10°74 em The 
values for the deuter 
heavy water (7, 9) are 
and 0.00046 & 10> %4 ¢ 
values it is evident tl 
atoms of light water 
in scattering neutron 
atoms | 
the much h 


cross section of hyvdrog 


deuterium 
However 
neutrons causes norma 
inferior to hea water 
ina reactor where me 

a prime consideration 
from a consideration of 
ratios (1/0) of the t 
average logarithmic de: 
ergy of neutrons upor 
nucleus is & and the 
ibsorption anal catter 
tions, respectively, are 
the moderating 1 
normal and hen 

ating ratios sare 

72 and 12,000. Thu 
about 0.006 as desirab 
from the consideration 
With 


fuel elements, it doe 


ating ratios 


possible to develop 
reactor using normal 
moderator 

The effects of thes 
of the moderator on t] 
a reactor and the sp 
elements ina heterog 
probably more « 
such quantities as the 
L, and the Fermi age 
down length 7 

The diffusion ler 
root of one-sixth of 
distance that a 
coming thermal 
medium until it 


medium. The slow 


22 





Physical Properties of 


Heavy Water 


Light and 


iporization at 
cal/mole to encounter 


usion (cal /mole 


cp 
10 


0 





quart root ot one Ul 
quare distance 4 neutron tra 
(diulin while it is 

ithe original energ 
rmation by fission 


thermal energ 


Inehieath 


fori thie 

iter, the rT 
respectivel ibn 
the corresponding 


iter are about 100 


Thermal Reactors 


When a moderator 


ponent ob a reactor 
reactor operates 
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if oordinar water 
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diffusion lengths 
thermal neutron 
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level, to have more 
for research or « 
and for other tse 
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the vreater neutron absorption — of oderator-coolant 

normal water either re ts 

reactors supplied with enriched ura- Behavior in Reactors 
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Heavy-Water Reactors 
There are two types of 
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time. The CP-3’ reacte 
gonne National Laborator 
the world’s first: hen 
Is representative ot a 
medium power re icto 
heavy water as a dual 
ating and cooling 
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and operated in the 
Canada, France, No 
soon to start oper 
eirculate the heavy 


convection im the 
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by use of dry helium 
Similar precautions 
transfer of heavy 
to the reactor 
the 


‘he use of helium might 


ne the 
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below about 5 wate! 
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instruments 
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In parts 


‘ 


per million, of metalle tor 
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Opn rating reactor 


odic sampling technique 
satisfactory at the present 


titne Ince 
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Neutron Balance in Reactors 


The most important characteristic of a reactor is its neutron balance 


A typical 


balance sheet for a graphite-moderated reactor is 


Neutrons from U and fast fission 
Neutrons carrying on chain reaction 
Neutrons absorbed in U 
Neutrons absorbed in U 


Neutrons absorbed in moderator 


* to make Pu 
to make U 


Neutrons absorbed in structural materials 


Neutrons escaping from core 


Excess neutrons 





Apparatus for Large-Scale 
Production of Phosphorus-32 


With the extraction and purification process described, 2-3 curies of phosphorus-32 


have been obtained from 1.8-kg batches of sulfur irradiated in the flux in 


BEPO at Harwell. 


By W. J. ARROL 
Alomiu Knerqy Re 
Harwell, England 


THE APPARATUS (1 
routine production 
In activities of up to 2 0 
bateh has proved it 
over the last two ven 
The chemical proadt 
used differs very litt 
veloped at Oak Ridge 
into $00-gm blocks wl 
for two weeks in the 
flux in BEPO, the 
the two graphite pil 
(nm,p) process on the 
mixture of sulfur 
about 1 ome of P 
gram of target oma 
other Important acti 
reaction S**(ny)s 
S* per gram of sulfur 
Phosphorus 32 Is CX 
fied in two processe 
tion, the irradiated sulfur 
agitated under pre 
nitric acid. Purification 
plished through evapor 
tion with lanthanum 
separation in an ton ¢ 
In the irradiated 
form of the phosphoru 
although it may be present 


of elementary phosphoru 


phorus sulfides } After 


however, the P*? i 
converted entirely to pli 
sulfide which hydrolyse 
nitric acid interface and 
aqueous phase as orthop! 
Aqueous phases other t] 


acid are suitable 


26 


molten sulfur, among 


nitric acid 

glacial acetu 

odium hydronic 
dilute nitrie acid 


isily purified than the 


Extraction Vessel 


The two-day procedure gives a 60-70% yield without carrier 


rhe pressure vessel for the first stage 


the extraction must be lined 


wit! 


material which will not contamunate 


the aqueous solution wit! metallic 


purities or silica. The vessel 
iy ile against bursting and 

e pro\ ion for Viworou 
the contents, as the ext: 

ction at the liqguid-li 

\ cylindrical pot 


ped indentation ac 
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Sane ——_— Y 


FIG. 1. Design of extraction vessel 
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FIG. 2. Stainless-steel pressure 
heater containing extraction vessel 


le of the pot. This is a stout 


hent into a form enabling it 
the inner pot and which, at the 
extraction when the sulfur 
lified leaves two rings 
rom the block [Fig. 3(¢ 
blocks of irradiated sulfur 
their wrappings 


i the right-hand side of the 


and 


cutters and tongs operated 
This is 


1.500 mil of O.2N nitric acid 


rspex screening 


very pure distilled water 
lid is replaced, 
he pressure vessel is put 
the needle valve open 
continued until all air is 
is issuing. The 
closed and pressure 
After allowing about 
the sulfur to start to 
r mechanism is started 
gas heating is turned 
gy mechanism stopped 
in the position of 
nation to the left as shown 
Almost 


he indentation and forms 
ihout the 


all the sulfur ts 
glass frame- 
essel is then rocked over 
e right inclination [Pig 
lid is removed, It 

to remove the aqueous 
Poly- 
means of a@ vacuum 
it into a shielded 


rt to the purifica 


a glass tuls ind 


sulfur block and 
vashed with a little 


d sand thie Washings 


hore 


extract no 
to be carried out 
fur, the pot is turned 


position and the inner 
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FIG. 3. 


aqueous phase after extraction. 


lid removed Long tuinless-steel 
hooks are engaged in the glass rings 
jock, and in a few 


ifted out 


projecting from the | 
seconds it can be into «a 
shielded container and sent for disposal 
The percentage extraction Is) meus- 
ured by taking a few milligrams each of 
dis- 
and com- 
With 
a 3-hr extraction, the yield at this stage 
is better than 70% 


irradiated and extracted sulfur, 


solving In strong nitrie acid 


paring the activities due to P 


Purification 


Phosphorus in the crude extract may 
contain some sulfur as sulfate ion which 
have S in | There will cer- 
purities and some 
should be 
present, it will not be removed by the 


lowe el 


the Pyrex-glass-lined pressure extractor 


be metallic in 
matter If silies 


purification proce since 


has been in use, it very rare indeed 
for any silica to appeal 
The four purifi« 
1. Evaporation to about SO-100 ml 
2. Precipitation of 


ition 


ition steps are 


lanthanum hy 
hold 
sulfate (earry- 


filtered off to 


droxide in the so which 
the phosphate while an 
ing activi 
effluent 
lanthanum pre- 
cipitate in hydroehlor cid, @ 
tion to di 


dilute hy 


por 
hess ( iKinhp Up im vers 
drochlos id for purification 
In a Cation-excl resin column 


4, kv iporation y ary 


tion of the last trac | 


destruce- 


hess 
organic matter 
with 1O00-volume hydrogen peroxide 


and making up a stock solution. 
Evaporation. In the 
1, which 
stage 1 of the purifi 


rried out in A toG 


apparatus 
shown in Fig is screened by 
half-inch Perspex 


eation proces | 


(a) Initial placement of bent glass rod. 


D) 


(b) Removing 
(c) Lifting out sulfur block 


{is a parking place t tube. B 
disk No. O 
moved about on a Pol 
The 
filter 
suction controlled by a 
vessel is fitted 
return valve, / Phe 
through a No. 1 sinter isk 


sintered 
the he 
litted into the 


crude extract | 


vessel Db by the 


ipplication of 
toneock. The 
ball 


olution 


with a gla non 
filter 
into the 
large evaporator, G G, designed for 
fast evaporation trom about 1,500 to 
iuim-jucketed 


is thre 


SQ mil, consists of a var 
3-liter flask of 
liquid is heated by a 
I, wound round the 
the bottom. Providing — the 


boro cute 


1O0-watt heater 


protube rance on 


liqguid 


| 


level is above the heater, local over 


heating does not take place and there 


is little risk of pyrophosphate forma 


tion. Refluxing is avoided by the use 


of a pear-shaped stillhead Unwanted 


water and acid distil at the rate of 


5 ml/min with negligible Joss of P 


activity by entrainment 

Lanthanum hydroxide precipitation. 
Stage 2 is carried out in a precipitator 
J in Fig. 4, of those 


developed by) Stang 5 


imiar type to 
joint has been adapt das a nonsti 
ungreased stopeock 

which acts 


against the ball b 


as it de] Cl 


counter-weight the 
bemg ipplled effect 
With 


turned until the hol 


ol thie vall 


pletely blanked 
“ir ol pat ed 

through L 
hoisted b 
to flow into J 

sintered disk (por Ne ry the 


suction 


lanthanum 


through a 


27 





curved funnel p 
Perspex screening 
then precipitated 

is also washed 
provides vigorou 

air is cut off, M 
funnel NV to the effluent 
the P*? is retained o1 
but any S*° passe 
montium sulphate 
dissolved in concent 
acid, reprecipitated 
refiltered 


Dissolving lanthanum precipitate. 


Stave 3 takes place in mall « 





FIG. 4. Apparatus for purifying P 


rator shown at P (Pig. 4 
overheating even when dr 
reached, the inner evaporator 
heated by xylene vapor. t 
The distillation rate in tl 
is better than | ml, min 
losses due to entrainme 
gible. When filtration 
tator is complete, the 
closed and strong hyd 
poured in through A 
vigorously with compre 
then VW is directed to ce 
into P. The precipitator 
with more acid and then w 
washings being added to the 
P, and evaporated to ne 
Some batches of target 
rather high =  arsenie 
occasionally ‘ppears 
the final product It 
earned out at this stag 
ducing with hvdrobr 
arseme tribromide and d 
tribromide, excess live 
being destroved with LOO 
drogen peroxide (4 


After evaporation t 
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obtained in extraction process 


lanthanum 
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lo the contents of P? 
d through O 
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P (J and if 
effluent flask 
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land at 
solutions 
rough curved 
the front of 


only other 





hanism tor 
Fig. 4 
= to control the 


compressed-all 


wreeipitator, and 


‘into solution 
distilled water are added and the f possibl oO process to four 
vture now approximately O.05.\ lo of it the sam me—one 
th respect to hydrochloric acid, is being finished off at P fs ig. 4 
ed in asuction hoist, Y, and allowed ing in J. on ‘(Vaporating In 


flow through the column #& into a fourth extracting in the pres- 
iporator, S When the level sxe] Phe ‘ ime needed 


thi olution. Is below the b lib of 


further 50 ml of O.OAN hydro 


adil vided to P, hoisted in ( ne origina xtra 0 extent 
owed to flow into R » , ve P a lont by 


l 


Evaporation and storage. paratio material without adde 


econd 50 ml of acid is xg . le f about 60-70 


gh the column, the fir 
vVaporated in S 
to near dryness, la 
matter are destroyed 
idditions of LOO-volume 


microunalyti 


stopper 
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Production of Multicurie 
Gamma-Ray Teletherapy Sources 


Both production problems and source characteristics must be taken into account in 


choosing a teletherapy isotope. 


Selection of most suitable source is discussed, 


and cost data and details of reactor production are given for 14 isotopes 


Products Di on 


(str (dnt 0. Canada 


( 


EACTORS with high 
ecome more numerous 
nterest in the use of 
sotopes as sources 

\ number of 
ope sources are now 
ming evident that 
» used in the future 
pose of this 
on of the most suit 

i teletherapy SOUre? 
ne problems to te 
ion speciall 
leration 
within 


neutron shielding 


Vol. 11, No. 5 - May, 1953 


papel to 


is given to the 


By D. T. GREEN, R. F. ERRINGTON, F. C. BOYD, and N. J. HOPKINS 
( 4 lorie kL ne 


of Canada Ltd 


the target material, and experimental 


results concerned with evaluating the 


etiects ot shielding ire presented 


Source Requirements 


Certain requirements must be met 


by anv source that to be useful for 


treatment of deep ited cancer. The 


main factor to be considered in 


choosing it source ire 


y-radiation, half-life treat 


7 ial 
ment distance 


distance, and minimum s« 


optimum 
roentgen output at this 
yuree diametet! 
and its attendant penumbra 


Energy of the radiation. The bio 


energy of the 


logical effeets of an 
from the ionization pre 
ive through tissue 
tivity of cells appe 
them rate of growtl 
cancer cells : 
destroved 
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sufficient to allow 
ation, and it is ne 
maximum coneents 
tion at the locat 
Involved 


of the radiation used 


in thi prover 


the maximum tonizatio it the 
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photoelectric range ther 
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kev, so that, from seatter 
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therefore 
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absorption in. the 
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270 1 100-kv (25-k 


duced a skin erythema 
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Bone 
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number of 
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eoml 
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to 4 
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ipid ! 1d the important 
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mum half-life will be set by 
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geometrical 


p to 1.25 em are 
il grounds, and 
maximum permissible 
5 em tor treatment 
This value has 


‘calculations to follow 


Pile Production Problems 


I t t is only possible to select 
th characteristics most 
simating those desired. 
imination of known. iso- 
vy several which meet the 
yaunima energy and 

r, the only poten- 

are those which can 

vith specific and total 
it enough to give the out- 
th the diameter selected. 
leulations is necessary fo! 
ind the possible ones TAY 
ired with respect to cost 


‘ 


Specific activity. Consideration of 
ption of its own radiation 

shows that the minimum 
necessary tor a certain 
rned by the source diam- 
has treated the prob- 
bsorption for various 
For the case of a 
measured at large 

he longitudinal axis, the 
t I, with self-absorp- 


th no self-absorption 


ul 
bsorption ¢ 
its own ¥ 
the source along 
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to a value Jax such 


(‘ps vi 
oss sectional area, p Is 


Sis the specifi 


entage of inten- 
function of source 

it absorption coeth- 
hows percentage ol 

je output obtained for 
sol sourcee lor a number 
ng different absorption 


efi t These gr iphs show that 
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FIG. 3. Variation of transmitted intensity with source thickness for a number of 


materials 
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FIG. 4. Maximum output as a function of source thickness 
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Determination of self-absorption 
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. 8. Relation of irradiation time to irradiation cost for various sources 
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Low-Power Thermal Test Reactor 


Designed with a unique internal thermal column, 
this research reactor allows measurement of relative thermal 
absorption cross sections to better than 1% by the danger 


coefficient method. Design criteria and operating data are given 


By H. B. STEWART, F. G. LaVIOLETTE, C. L. McCLELLAND,* G. B. GAVIN, and T. M. SNYDER 
Knoll flomice Power 1 "0 } (rene Elect Company 


Schenectady, N¢ 
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FIG. 2. Floor plan of TTR showing reactor in corner of shielded cell 


A Reactor Designed for Detection 
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Neutron Cross Sections 
in the Mev Region 


To continue the expansion of reactor technology, much work on neutron cross 
sections is needed. Progress and problems in this work, with emphasis 
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Brookhaven National Lahorate 
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resonunces in the reactor studies \ complete article photographie plate 
20 Mev, much on this talk w be published in an spheres ino thi 
was found; at early issue of NUCLEONICs. source rather 
ittering Spherical-shell method. Oneofthe The neutron 


vork was done in the more practical and productive tech- 


lurwe Penh if itrout 


100 to TOO ke With a niques for measuring total inelastr 


responding to neutron 
\ Some reso collision cross. s lors total cross scattered elasts 


iW Cross low eneryics 


ealed in chlor section mint ist ecatteru 
vold was also section ly I n method = of in height as 
spherical shel nt! method, a thin to rise clown 
shell of the mua il und ti observed 
around either the > ce or the detec- Inelastic scattering in iron. 
the one verimenti 
listanee 
ments were tmnde 
oss section of 


were ¢ thbrated effect 


amples and a Po- 


he neutrons essent en ~ out 


yoblems s becouse | rity 1 neutrons 


itteres » tl det ry per second 


itrons 


Inelastic scattering theory if 


Vol. 11, No. 5 - May, 1953 





by Weisskopt If the 


can be 


it 


applied to the 


cleus Is possible to 
the inelastic 


that is 


sion for 


section dere eT ] ! t} ify i 


energy and angular 
incoming and emitted ne 


bor 


neutrons near thre 
particular leve 
the shape ot 

hn 
momentum of 
Thus, th Gamma 
of the pit hang } t} <f 
angular distribution abo 


but 


nucleus 
curve will 
angular la 


neutron 


some iden 


n 
anlsotropie, it me 
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statistical theor 


nucleus well as to 


to 

as 

the 

isotropic itic dl 
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inelastically 


nucleus angular al u 
et 
ene thie 
sentteres or ‘ | i fa 


Mas 


tail will be superimy dupon 4 iv} 


approximately i 
energy 
the 
excitation 
Mev) 

If the 
nucleus 


Maxwellian if 
energy get 

neutron le ive ! | leit Wil 
In a high enoug!l 
the 


neutron ! peo - \ ! i 


KHOW!T 
excitation MISSION 
low-energ, 
an (m.2n) reaetion ma 

would distort the Maxwellian: 


of the first emitted neutrot 


ileculated 
() 
towards low energy, the « 
depending upon the low 
If a 
is asstimed 
nt 


explanation 


constant low-eners 

the maximu 
Thi 

the 


zero) energy, 
al 
reported earlier by Fry 


lf Weisskopt s new 
thre 


te 


cepts are introduced 


a radical change in the te nelastic vhicl re 
cross sections, whiel 
pendent of model 

the 


will come ( nerg ( 
It periment \ 


distributions itfe 


performed such that or Ol ( ( n 


the residual nueleu 
shell model and the 
predict 


wes 
The 
i sharp anisotroy 
of svmmetry about 90 
increase in the number 
the high-energy tail of t] 
Detector shielding. 
of shielding detectors 
beam in an inelastic ss 
ment was discussed by ¢ 
(Bartol) A study of tl 
etry to shield photograp! 


made with two different 
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solic ina 


imental forms of 
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whiel 


iyvgested in 


ion are utilized 
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energy ition 
Ivity ind response 
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the possib t 
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two phased oscillators 
three times the 
the 


is. therefore 


Trequency 

lse from electro- 

passed 

y magnet for each three 

higher-frequency oscil- 

deflecting magnet bunches 

im of 5-Mev protons 
order of 2.6 * 10 

isifving the peak cur- 

f 50. For a l-m 

a 4.3-Me 

to work down to a 

of 100) kev. The 

be obtained 


repetition 


could 

idence of the counter 

i the pulse for the target, with 
ne delay in the target 

e been made on 
the 


and a scheme 


vary tests hav 


pulsed neutrons from 


H-in. evelotron 


has been suggested for achieving pulses 
from the Los Alamos cyclotron. te 
at Brookhaven) described 
rk done at Cornell. The natu- 
the 100-ke\ 
beam was used to produce 

il4-Mev T(d,n) 
fication of the beam current 


Dt iper now 

bunching of 
neutrons. 
used as a timing pulse for 
the beam \ 
as a detector for 


width 


sec with a repetition rate ol 


stilbene 
the 


being 


is used 


the full pulse 


flight path was 60 em, and 


Phe 
f-flight measurements were made, 
Mev 


re found in the time-of-flight 


lastic pulses of several 


vhen the target was sur- 
10 em of aluminum 
Los Alamos 
y of utilizing the phase bunch- 


discussed the 


velotron to produce pulses. 
ut S * 10% see wide should 
dsince the evelotron operates 
and the seccelerated 


to about 


par- 
a 30-deg 
checked 


ills Reducing the spread 


unched 


this has been 
leg should vield a factor of 
the 
rent would probably decrease 
im 1 to 100 key 
observing singly-scattered 
right 


lse width, but average 


could he 


angles to the deu- 
ind any spreading of the 
this 


experimentally this is 


be eliminated by 


ing a thin paraffin slab 
vilium target. 
f strong focusing, originally 


lor a high energy synchro- 
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ean also be appled to low 


accelerators J. H. Williams 
deseribed application of strong focusing 
\linnesota 


tron S 


energy 


to an accelerator at Two 


hyperbolic lenses, 3 in. long with a 


» 


2-in. gap, separated by 6 in. and 


operated at 7 kv are adequate to focus 
a 0.5-Mey 
succeeded in focusing the proton 


the 


proton Denim Berkeley 
has 
iecelerator, and 


beam ina linear 


strong-focusing principle seems to 


work beautifully 


Other Methods 


In addition, spectrometers, scintil 


lating detectors, cloud chambers, and 

the Ranger method were discussed 
Spectrometer. A He*-counter to 

be used as a neutron spectrometer for 


inelastic scattering measurements in 
the region from 0.4 to 1.5 Mev neutron 
energy was described by B. J. 
Brookhaven 
was 2 in. in diameter and 5 in. long. 
Filled with <0.5 em of Heé 
atmospheres of argon, the counter has 
tested 
An energy 


obtained — for 


Toppel 
The sensitive volume 
and 6 


neutrons. 
resolution of 4.5% 
the 0.76-Mevy 


been with thermal 
was 

pulses 

reaction. 


tested 


produced by the He n p 
When the 
fast neutrons from the D(d,n 


counter was with 
reaction, 
nonlinear variation of 


W ith 


an apparent 
found. 
the 
ition In argon 
Mev. 


Krypton will therefore be used in piace 


pulse height energy Was 
This effect 


presence of an (t,a) re 


has a @ 


was explained by 


which value of LS 
of the argon 

exten- 
containing solid 
d out at Oak 
better 


Scintillating detectors. An 
sive study of lithium 
bree th ¢ 


phosphors has inne 


Ridge in an atte mpt to obtain 


scintillating detectors for fast-neutron 


detection and = energ measurements, 
phosphors 


oxvgen-containing 


ites titanates, 


Several 


including — silt phos- 


phates, zirconates, stanates, ete., with 


Various activators were investigated 


with ultraviolet light and polonium 
alpha particles 
Only LicCasiO 


with titanium 


LioSnOs, activated 
and the zireconates had 
made them seem 


Lil phosphors 
as Sniy, TH 


decay times which 


pronusing. containing 


such activators and ku 


were also tested with thermal neutrons 
tust and gamma raves Phe 


best 


neutrons 
been obtaimed with 


ited 


have 


neti 


results 
with euro- 


height 


lodide 
The 
obtained 
The light 
au linear 
tested 


ish raves 


lithium 


pit Incrensed pulse 


means improved resolution 


output was approximately 


function of particle energy, as 


with various energies of gam 
Preliminary tests on Lil 
with 1% Lil activated with europium 
looked encouraging 


Cloud chamber. 


i diffusion-type 


The 


Cloud el 


usefulness of 
tmiber for 
survey purposes in ine isthe enuttering 
demonstrated — by \\ BS 
Fowle! Brookhaven \ 


beam of 3-Mey 


has been 

collimated 
sed through 
with LO 


neutrotis pa 


in PS-in. cloud chamber tilled 


itmospheres of hydrogen, in the center 


of which a carbon seatterer could be 


kyround of 
tracks the 


placed, In spite of a bee 


source neutrons, the from 


carbon scatterer eral times 
background By 


with 


were ( 
setting rigid criteria 
tracks regard to 


on the energy 


angle, a resolution of 30°), was 


Although the 


ata machine was 


and 


obtained vetual oper 


ating time tall, the 


scanning Was tedious and very slow 
The Ranger meth 


/) consists of a thin parathin 


Ranger method. 
od of Hill 
lay Cl 


which seTvVves tis i source «ofl 


recoil protons, and a deteetor, which 
three comeidence counters 
The 
range of protons stopped in the dete 
the ab 


iffin 


consists of 
and one anticoincidence counter 
selected by achusting 


path 


tor Is 
sorptive between the par 
source and the detector 

1). A. Cowan (Vanderbilt University 
this useful 
neutron spectrometet 
but 


suggested method i it 


with low back 
eflicienes It 


been used to mensure the 


ground very low 
has already 
energy distribution of fission meutrons 
(9) and the neutron speettrum from a 


Ra-Be source 


The contribution 
the preparation 


able and is gratefull; 
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Many shortcomings of radon 
seeds for medical use are 
overcome with the Au’ seeds 
described here. A simple 
fabrication method has been 


developed, and refinements have 


been made in the Nylon-tube 


implantation technique 


By ULRICH K. HENSCHKE, 
ARTHUR G. JAMES, and 
WILLIAM G. MYERS* 

Ih partments of Radiolog S 
The Ohio State Unive ty Med 
Columbus, Ohio 


FIG. 1. Encased radiogold wire is extruded from lead shield. Meter at left 
indicates strength; slight blow on plastic head cuts seed, which falls through tube 
into shielded container where electric heater sterilizes seed 


Radiogold Seeds for 
Cancer Therapy 


RADIOGOLD SEEDS and linear soure usual radon seeds, and they ean be mine the relative merits of the differ- 


developed during the past three year utilized in the same manner and witl ences in half-lives and = gamma-ray 


(1 b) have displaced radon completels the s ime apparatus Phe half-life of energies ol Aui% and radon. 


in radiation therapy at The Ohio State Au! is 2.70 days, which is about 0.7 of 


Sources for interstitial applications 
University Medical Center. These the half-life of 


radon BS3) dave should not be confused with radioactive 
sources are now used advantageoush The energy of the 


gamma radiation gold in the colloidal state which is now 


in many types of cases in which radio emitted by Au! is 411 kv; it mono being used in some medical centers for 


active cobalt) was forme: plied energetic in contrast with the range of — the treatment of pleural and peritoneal 


(6-10). energies between IS4 kv and 2.198 ky carcinomatosis In contrast to col 


In external appearance the for the dozen different > in which the beta radiation 


seeds are indistinguishable from. th emitted by radon and its dis TH y the radiogold is used 
. : tion pro ~ ] rther b 
* Julius I Stone Resen lon product l Furt 


; , lv, gold seeds containing Au!** 
Professor of Medical Biophysi studies | ’) are under wat | 


ved only beesuse of the 
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s emitted from the radio- 
The 


iuse of 


thie m seeds 


the 


, rt 
oO Derr 


ous dosage of lonizing 
Wty be 


Varina 


achieved when 
rayvs are 
wecordance with 
hivsical principles. 
uncertain) when- 
e sources are injected 
ie pendent on the emis 
particles for whatever 


essentially 


the ray have 


iné theretore 


seeds, where much of 


radon 


radiation is removed by 


ntages of Au 


applications in 


seeds over radon 
therapy 
ld seeds of 


nstanth 


any strength 
even at the time 
to use them is made (e.g 
iting room whereas radon 
must be ordered a day or 
ince of the time thev are 
ogold seeds are uniform 


but 


very 
wide variations in 


often found ino radon 
un metal there is 

4 vas from Au 
particles emitted by 
naximum energy of 970 ky 
completely filtered out, in 
the beta particles emitted 
disintegration products with 

energy of 3,170 kv 

facilities and equipment re- 
manufacturing seeds loaded 
ire simple and inexpensive 
oblems of protection are greatly 
in the 

Au 


yer il 


and 
the 
lead for the gamma 
to 


preparation 


seeds because 


2.8 mm, in contrast 


ley 
radon 


Preparation of Sources 


Mionday there arrives in 
Mm alr 


the Oak 


express a package 
Ridge National 
that This 


gold 


earlier day. 


contains several pure 


2.3 mm in diameter and 


ng that have been irradiated 
‘vious week in a flux of 
10 thermal 


nuclear 


neutrons / 


reactor. In the 


the Platinum 


New 
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American 


Jersey. 


acl 
wires are 
about O.4 


ywsotope laborat ry eracdionetive 


slid gold 


mm inside and O.S mm out 


tubing 7 


diameter idiouetive 


tubing 


side 


hou! 


oute orbs almost all 


gold 


of the beta rule PuSses about 
f11-k iravs emitted 


by the radioactive gold wire 


GOO; of the nm 
contained 
within it 

ired strengths 


Phe 


i central bore 


Seeds are cut to any ce 


with a simple cutter device con 


sists of a lead block wit! 


into whiel thre ised) radioactive 


gold wire is Introd dand from whiel 


it rsa \ he extruc ‘] “ ini\ desired 


length from | preadjusted 


by a micrometer gatnina radia 


FIG. 2. Six Nylon tubes were used to im- 
plant radiogold seeds in residual tumor at 
base of tongue after radical surgery. 
Dummy seeds used first, then replaced with 
active seeds to give minimum tumor dose of 


5,200 r in 7 days 


tion of the part ol the encased radio- 


active gold wire pushed outside of the 
lead shield to be cut off with the cutter, 
with a radiation 


is measured Survey 


meter equipped with an 


Cutie-Pic type 


ionization 
chamber 
Calibration of seed strength. 


survey meter is placed in 


The 
a fixed post 
from the cutter 
to 20 seale 


a distance 
the 


the 50 


tion at such 
that a 
diy 


range of the meter wil 


swing ol needle 


islons full-scale 


ae 


amma 


on mr, hi 
result ina 
will deliver 1,000 


seed which 


roentgens-total-at-one-centimeter 
designated “rtem 
This is) approximately 


as the 


during complete 
the 
1.112 r given off 
during lifetime decay of 1 


decay. 
same strength 


me of radon 


The 
t iken 
Au'’s 


teow 


enclosed in 0.5 mm. of » 
eutter 
to the 


hud 


is portable and is often 


operating where 


rowom 


seeds are calibrated and cut ina 


seconds See Fig. |} 


Details of design of the of the 


method of calibration 


oOUrces, 


and of dosimetry with tl ~eeds 


will be published sepa itely 
Following publieation (/ of the 


method here low MaKe 


\u 


SOUrCeS 


developed 
sourees Contamming Sicilia [2 


briefly deseribed made from 


eviinders of gold sealed inoa platinum 
beta-particle absorber before « 
to the 
The 


paring 


«posure 
neutron flux ina 

method ce 
Au 

a superior one in the follows 
lL. The 

the ady 


ability of strengths of 


Title le 
eribed het 


seeds would 
radiation therap 
antages of on-the 
sources 
by a radon plant without 
disud 
establishment 
The 


lot 


tihieee’ 
well-known ited 


with 


intage Issa 


the mad operation 


of a radon plant method cle 


scribed by Sinelau net 4 


adjustment of strength 
it the 


pont of usneye 


enable the therapist to 
decay of 


for rachouetivit hhaking 


longer seeds or by us uceessively 
thicker 
ated im 


nuclear 


ny 
rads 
the 


radioactive gold 
the 


reactor 


wire 

sume contamer in 

during the latter part 

of the week they are received 
Radiogold 

distant point of preparation will always 


the to the 


seed rece ved Prom i 


iti lis 


those 


put therapist 
sdvantages that now pre 1 fay 
radon seeds 


Phe 
to pro 


physicians who receive 


from commercial source Varii- 
ide the 


flexibility required for individualization 


tion of source strengths 
of patterns to meet the multitudimous 
clinical variations encountered in prac 
pos vit} 
fixed strength 


tice is not ible ources of 
initially 

= o 
that the leakage of the undesiral 
particles through the tl 
the ends of Au! seeds pr 


int 


was shown previeu 


res 
Is Insiwniitie im Compal 
escape ol higl ery 


trating beta parte 


| 
obtained = from 
Nie imurement 


iled a 


seed 
SOuUree 
beta-party e em lon 
Au" 


only 


the he ithed 
sources he prepared that differed 
slightly from that of 1 


3. The cost ol 


sheathing material to 


from platinum 


wion seed 
yold 
the 


nonradpoaecethve 


tbsorb 


for 
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sume fraction of pal \Ioreo hould the lo uture 


emitted from the nadvertently, the radioactive 


only about one cannot fall out a Vy could 


for the platinum d | ' e old method Summary 


Sinclair. Moreove econd major improvement in the 1. Radiogold seeds are convenient 
eurred for the preci on-tube technique has been evolve replacements f don seeds And 
welding that is required to eneay uni now used in man ses. Th may also be used advantageously 
the gold within the re not loa ipplication 
in the method de sources: prior 

— on; instead, Nylon tubes loaded wi 4 Ldiogotl sare prepared by 
Clinical Uses dummy metal seeds, o1 | i i aw In a nuclear 
vires are inserted in th urmol! reactor n sing it 


lantations 


Radiogold seeds 1 ) t | to ter in an inert 
form permanent it the time of operation Roent out ole i| 7 der to filter out 
means of the same are then mace i | | | Au seeds 
now widely used = fo ic ad ippropriate 


Alternatively, Au ds oma ctive 
loaded into Nylor mitial relationships Nylon tubes are i m meter 
threaded through brie i i ith- ouded vith the radioacti 


ad stribution for the radio 


ources is determined from the ( red strengt} 


as 
e sources 

drawn at the end of ordingly and are pulled into position 
Which is usually 7 « n adva ilter attachment to the dummy- 
tage of implanting Is p loaded Nylon tubes or to the stainless- 
manently is that it i iy te teel wires. This substitution of the 
load the seeds into 


vhich the 
Nylon tubes loaded with active sources ring complete « 
However, permanent imy itions | or the ones containing the dumm . The reactions obser 


free-hand techniques have uurces, or the wires, causes little dis- 


in the regular patterns of sou comfort and is usually done satisfac- seeds were used 
are usually obtained re vithout anesthesia. (See Fig. 2 ippear he ir essentially to 
seeds are first) enclo It will be apparent that this tech- 10 l with implantations of 
tubing que enables the surgeon to prepare a 


Another advantage of " patient during operation for subse- 


tube method ts that erro: ign juent implantation with the = radio- 


of the pattern during implantation can ctive seeds. The radiation therapist 
be corrected by pulling the in then design an appropriate pattern 


into the proper position, a ! i ind insert it at a time and place con- 


by roentgenograms Als ne foreigy went for him This technique has 
body remains in the ti { pre mutually satisfactory to the 


Nylon tubes are witha ind the radiothe: ipist) mem 


of a week experiences at this medica we! he team here. 

center have demonstrate hist Clinical experience. itt 
Nvlon-tube technique is gener plieations of Au! seeds 
be preferred to the permanen ! 1) patients thus far have 


plantation of the seed permanent implantation 


Improved implantation method mplantations, 2. | tuterine 
The Nvylon-tube implantation m od Dy ition 


2 intr iesopl i 1 appli 
2 nasopharvngeal apy 
intraoral mold, and 1 skin 
proved in several respec nee No untoward 


details of this new Nvylon-tul ( have 


previously developed here for u vit] cation 


(‘9% S70) ha recent noun | 


or unusus 
been noted in anv case 
nique will be reported independen Is oe 


seeds ve been Isecd 


by Henschke, onl regressions of tumor 


features of it will be been comparable to thos 


here. First, in’ place of tl d with other methods 
walled, relatively stiff Nyl ub titial irradiation. And the 
formerly employed at Tl} hio been consistent with the 


University Medical Center inimal experiments in’ whic 


walled, narrow Nylon tube is nov d demonstrated that it is possible to 


In this new Nylon tube dir deliver a cancerocidal dose to tumor 
active sources are held firn 7 ( tissue with Au seeds alone l 
by the resilieney of the Nvl Wi yu However, the preterred pr 


the need for the metallic spacers used usually is to use Au! seeds in com 


formerly. These new tubes are I bination with high-voltage 


external 


more flexible and eat Den nol rradiation In some cases two inser- 


spaced i-s 


readily than the tub tions oft radiogold seeds | 
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Photovoltaic 
Radiation 
Detector 


Cell Output (ua per mw of irradiation) 


FIG. 1. Sensitivities of ‘“violet-sensitive’ and ‘regular’ photo- 
voltaic cells and principal phosphor emission wave lengths 


A sandwich detector, comprising two photovoltaic cells and a Nal(TI) scintillator, 


can monitor gamma radiation fluxes of 10 r/hror higher. Sensitivities have 
been attained of 0.02 ua/r/hr for 140-kv X-rays and 0.0056 ya/r/hr for Ra y-rays 


By W. W. SCHULTZ and R. A. DEWES 
i [ ’ Vuclea Radiation Eng ie 
} Vy 


FF / f (‘a wan Schenectady 


AIC RADIATION DETEC- measure relative { gamma fluxes, emission wave length 
phosphor placed in all the components preferably should halides Phat of Nal 
one or more photo have as great a sen | is po sible about 4,100 A 
en the phosphor The detector n 0 made to 


ir radiation, sit smaller dimensions Detector Construction 


on the photo The detector 


Phosphor and Cells Used 


For the detection of ith 


leat 
lete 
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Cemented sea 
filled 
Spar ng and 


inner ceé 
contoct r ng 


FIG, 2. 


by the 
cell, which 
X-ray 
shielding effect 
the added output of two cel 


filtering action of 
is interposed 
source and the phe 

more than « 


the alun 


creased the current output | 


second case num 
ure interested in the 
of X-rays, and we 
cerned the 
of the detector, then the cons 
the 


If we 
ment are 
with directional 
method o 


A detector 


configuration would oby 


should follow 
or second case 
ou 
directional in its detection 


but in many instances would usefu 


because of its greater sensitis 
Directional Response 


The 


sandwich 


directional 
detector le 
Mig. 4. The 


mum to minimum respor 


prope rt 


shown in 


(O). 


mately 4:1 


pected 
urs when the 
to the 
This 


rpendiculal 

and cells 
ealeulating the 
such a 
100-key 
first ¢ 


d of 
In the 

of these photons 1s 

detec 


ase 


inne of the to! 


throug! 


about u 


tee} represe nting 


this energy, the mass 


ment Mep, ol steel is 
0.4 em 


ittenuated to 


ii 
some 


vingal intensity 


I/I e 


This radiation must now pit 


I i\ 
thickness of 


phosphor Ing an 
da 
phor contains 15 


The 
Nu 


lod ne 


nts of and 


incident 


Sandwich arrangement of photovoltaic-phosphor detector and its cross-sectional diagram 


the maxim 


X 


plane ol 


Tid 


ordet 
directional ae 
X-ravs 


when 


absorption 


Phe incident field 


A 
the 


perpendle Uigil 
the V th 


O16 mtely 


P.V. cel ch 


then 


filters tl 


ApPpron ‘second cust 


plane ot 


fraction 


about | em 


( 
( 


Hiss 


arena ol 


0.60 rbed 


. an then 
throug 
imount ol I 
SO) erm 
hosphor 1m tl 
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econd ¢ 


O.H0)60.100 


| ough! 161 00)01.00 
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FIG. 3. 
50 


P.V.-cell response to 140-kv X-rays 








FIG, 4. 


Directional dependence of sandwich detector 
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FIG. 5 


rays 


hserved ratio was 4:1 under 
not tar 
The opti- 


this 


lithons Wie ure 
expectations 
etry to reduce dire¢- 
lence to a minimum would 
surrounded 


pl osphor 


thsorber 
detector 
The best 


Pa veadyaia 


. thre 

In | ivy 5 
detection. of 
sandwich arrangement 


but | 


represents small 


gammas of this energy 
ndence of the detector may 
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Response of sandwich arrangement to radium gamma 











FIG. 6. 


gamma rays 





P.V. Response to 


Radiation 


Intense Gamma 


170.000 
S00 000 
S00 000 





crystal trom 


Pita rays 


the emitted ligt 


cell current 
pared  witl 


yy rlhorninnes 


tits 

substances i 
Nal( Tl li 
about 
used, There 


rate of | 


Fig. 5 


dissipation 
x \ 
retical eff 
about 38067 
cl <tuls 


that 25° 


f radium 

-energyv of 

e corresponding 
vwure can bn eom 
detector netual 


idination (diss 


ri This quan 


thre ime for all 


ithe Mev range, including 


1 the illustrated in 


tests 
175em ot pI osphor were 


hora garmin dos ive 


the 


{ 
ore 


" 
phosphor 


an ! ’ T Cc OF 


miNiniunn theo- 
phosphor is 
that our 


Theads 


Energy dependence of detector with X-rays and radium 


wo A | 


asstimiptions of ned 


expected at 4 nder these 
optimum cond 
tions “au ocurrent ’ 3k Ww un 


should 


rate of | 


result ition do ive 
cumstances 
O56 *& 10 
with the 


pares favorably 


optimum figure 


Conclusions 

This 
detect X-ray 
the 


instrument has been used to 


and gamma ora with 


recording meter wuated 2OOO tt 


from the detector with newly 
intormation 


The 


use us a iM 


eems ident suited to 


detector 


im location mstrument for 


partiele aecelerato tow detection 


unit on a general purpo thick 
Hess gue lor men 
Intensit vant 
monitoring any 

" 


rachiation le 


It can 


era dyadaasa 


higher loo thee 


ined econom 


inicd ils 


Coupling 


BIBLIOGRAPHY 
l 





Properties of Beryllium 


Because of its low neutron-capture and high neutron-scatter cross sections, 


beryllium has attracted great interest as a reactor building material. 


The engineering possibilities of beryllium are indicated in this survey of 


its atomic and nuclear, physical, chemical and mechanical properties 


By MURRAY C. UDY, HOMER L. SHAW, and FRANCIS W. BOULGER* 


Battelle Vemorial Institute, Colum (ji 
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have the responsibility of designing and 
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methods are in progress, 


ind mechanical data utilizes the best Vv present 


ilues where feasible; in other cases material may appear for which 


investi- Sol of the properties listed may no 


! 
Where ion ! he 


appeared dubious 


ilues determined by several 


gators have been averaged representative, Such an 


published 


they were excluded from consider 


results ence would require a new deter- 


ition mination of the properties in question. 


since efforts to produce purer bery] 


Production of Beryllium . . . 


titute 
eartl 


Beryllium is estimated to cor 
approximately O.0OLO% of the 
The 
commercial importance is beryl (Be 
Al sSigQ 1s) Commercial g 
tuin Tl to 188) BeO Be 


never been found in quantite 


crust only mineral of present 


sive enough to permit mining | 
ITence, it is 
byproduct 


own sake 
as the 
operations. 

Brazil, Argentina, and 
the largest producer 
while the principal 
United States are in Ce 


Dakota, and New England 


* Assistant Supervising 


search Engineer ind Super 
lurgist, respectively it Beatte 


Institute 


52 


of deposits have been found in ¢ : ! oxide is mixed 
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TABLE 1 Atomic and Nuclear Properties of Beryllium 
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FIG. 2. Neutron cross sections for beryllium 
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TABLE 4. Thermodynamic Properties of Beryilium 
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Mechanical 
Properties .. . 
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nearly EVERYBODY 
in NUCLEONICS 
uses MYCALEX 


GLASS -BONDED MICA 


But very few tell us what they do 
with it. So we want to ask you TWO 
QUESTIONS: 


1. Are you getting all you should 
out of these Mycalex advan- 
tages? 

RADIATION RESISTANT 
High Temperature Distortion 
Point (650°F.) 
Low Loss Factor 
Corona Resistance — Does Not 
Carbonize 

No Moisture Pick Up 

Dimensional Stability 

High Structural Strength 

Holds Its Inserts tightly over 

a large temperature range 


2. DO YOU KNOW how readily 
you can MACHINE EXPERI 
MENTAL PARTS FROM 
MYCALEX 400? 


Chatter-Less 
Brush Holder 


Plate Assembly 
for PA Timer 


Threaded 
Coil Form 


WRITE for the full 


MYCALEX CORPORATION of AMERICA 


World's Largest Manufacturer of Glass-bonded Mica Prod 
Executive Offices 30 Rockefeller Plaza, New York 20, N.Y, 
GENERAL OFFICES AND PLANT 
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3XP 


ANOTHER EXAMPLE OF 


5 


PIONEERING... 


Waterman RAYONIC CATHODE RAY TUBES 
have reached still greater heights. Since the intro- 
duction of the Waterman RAYONIC 3MP1 for 
miniaturized oscilloscopes and the Waterman de- 
veloped rectangular 3SP CATHODE RAY TUBE, 
scientists in our laboratories have diligently 
searched for a more perfect answer to the perplex- 
ing problem of trace brightness versus deflection 
sensitivity. The 3XP RAYONIC CATHODE RAY 
TUBE is their answer to providing a brilliant and 
sharply defined trace and high deflection sensi- 
tivity at medium anode potentials. When the 3RP 
or 3SP tubes are operated at 1000 Volts second 


SIZE: 
FACE 
LENGTH 
BASE 
TYPICAL OPERATING CONDITIONS 
FILAMENT 


ANODE # 2 


ANODE #1 
GRID #1 


DEFLECTION FACTOR IN VOLTS/INCH 


D1 to D2 
D3 to D4 











8 
Op. 


anode and compared against the 3XP at 2000 Volts 
on the second anode, the results are astonishing. 
For the same size spot, the 3XP light output is 
improved by a factor of 4 and its vertical sensi- 
tivity is improved by a factor of 2, with the hori- 
zontal sensitivity remaining equal to that of the 
other tubes. Because the 3XP is enclosed in a 
shorter envelope and is equivalent to the 3RP 
and 3SP with respect to interelectrode capacities, 
it lends itself readily for high frequency video 
work, as well as for low repetitive operation. 


3XP TECHNICAL DATA 


1% x 3 inches 
8.875 inches 
Loctal 


6.3 Volts 

0.6 Amps 

2000 Volts 

Max. 2750 Volts 

400 to 690 Volts 
—22.5 to —67.5 Volts 


48 to 92 
25 to 35 


AVAILABLE in Pl, P2, P7, and P11 Phosphorf 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


a0 
; ty | 
Wo 


A | 
7 | 
ae 
Wi bt \ 


Want more information? 





WATERMAN PRODUCTS INCLUDE 


3JP1 &3JP7 JAN RAYONIC CR TUBES 
35P2 & 3JP11 RAYONIC CR TUBES 
3MP7 & 3MP11 RAYONIC CR TUBES 
3RP1, 2,7, 11 RAYONIC CR TUBES 
3SP1, 2,7, 11 RAYONIC CR TUBES 


POCKETSCOPES PULSESCOPES 
RAKSCOPES 
And Other Associated Equipment 
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Concomitant In Vivo Measurement 


of Regional Erythrocyte and Plasma 


Concentrations Using |'*' and P” 


By ALLEN F. REID and BEN WILSON 
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<s tube closed at one end with 
5-mim transparent plastic disk is 
ted through the bed of a resected 
ent in the chest wall of the dog 
itured in place so that the chest 
ght and the plastic window ts 
is to the lung. Inside this 
nserted a 3.8-em lead colli- 
tube, and a miea end-window 

\I counter tube { 3-em lead shield 
the brass tube and the 

tube for its entire length and is 
ded from the ceiling so that 
excursion of the dog is not 

d by the weight of the shield. 
different collimating tubes are 
ilternately One is a gamma-ray 
ator (4) which limits counted 
ity essentially to gamma rays 
1 definite volume of the lung 
ind background activity. Provision is 


made for insertion of a 2-em-deep lead 


plug which cuts out most of the gamma 
ravs from the specified lung volume, 
{ is the counting rate without the 

d B is the counting rate with 

ug, then [A B| is a measure 
gamma rays from the lung 


rnately, a beta-ray collimator 
which admits both P*? beta 
ind I gamma rays. Because 
re of beta ravs is limited to a 
tissue mass, the source of those 
= limited to the portion ot the 
ntiguous to the plastic window 
dof the tube. This window 
ficient thickness to remove the 
ys. Provision is made for 
fa 1.6-mm-thick aluminum 
lh cuts out all the beta rays 
e gamma rays. If C is the 
rate without the plate and D 
ting rate with the plate then 
measure of the P* beta 
the lung Hass 

measurements of the injected 
ind of the radioactivity of 
uples taken at appropriate 
e necessary for the interpreta- 
the ium vivo mesasurements 
he made after completion 
mal experiment. Hematocrit 
nents, made as soon as possible 
experiment to insure accu- 
minate the necessity of sepa- 
ells and plasma for determina 

their specific activities. 
rinciples of am vitro measure 
the P** beta rays are the same 
described for the in vivo 
ent An &-ml sample ol 
ved blood is placed in a 30-ml 
it! a standard diameter 


intel Is supported ove! the 
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The Universal Pump 
for Lab. and Pilot Plant 


e If it’s 10 g.p.m. or less you need at pressures 
up to 70 psi, the Eco All-Chem is the pump you 
want. 

Handling 70 percent of all corrosive chemi- 
cals, including such hazardous fluids as nitric 
acid and hydrogen peroxide—Eco All-Chem 
Pumps with their All-Teflon and stainless steel 
construction will handle most, if not all your 
requirements. Simplify pump selection. Cut 
pump and repair part inventories. 

Select this “universal” chemical pump that is 
the outgrowth of nuclear, guided missile and 
other classified installation requirements. 


© Outstanding Characteristics: Positive dis- 
placement with two opposed axially oscillating 
impellers equivalent to duplex piston operation. 
Minimum pulsation, air-entrainment, non-foam- 
ing, lowest corrosion rate of any stainless steel 
pump, highest suction lift over widest tempera- 
ture and viscosity range, self-priming on non- 
volatile liquids. Applicable to direct motor drive 
at 1750 RPM and to all other standard driving, 
methods. 

Eco ENGINEERING COMPANY 

12 New York Ave., Newark 1, N. J. 
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AN TYPE feel i i imie) 5] beaker at a standard height so that 


there is about 1 em clearance between 

it and the top ol the beaker. Two 

measurements are taken: FE with 

0.56-mm aluminum over the beaker, 

and F with 2.56-mm aluminum 

the beaker. Then [Fk F] is : 

ure of the P** concentration and 

BLUE RIBBON CONNECTORS measure of the I'*! concentration 

Calibration. To relate counts 
activities, calibrations are made 
measuring standardized solutions 
the radioactive iodine and phosphoru 
With activity known, conversion 
tors for in vitro and in vivo measure- 
ments are obtained. 

RF TYPE CONNECTORS For the in vivo calibrations the solu- 
tions mWiny be plac ed Ina wide beaker to 
rT depth approximating the effective 
depth of the radioactivity in ; pical 
dog experiment. All measurements 
ire subjected to the conventional cor- 
rections for counter resolving-time, 
background and radioactive decay 


where necessary 
Interpretation 


the In the circulating blood there is a 
“4 continuous change in concentration of 


I's! in the plasma heeause of loss of 


and agate PMENT albumin from the circulation, the rapid 
transcapillary exchanges of intravascu- 


lar and extravascular water, and loss 





I from the tagged albumin 
There are similar changes in P** con- 
centration in the ervthrocytes How- 
CATALOG B-2 ever, these changes are slow enough so 


that interpolation ot meusurements 





on blood samples taken every 20: min 

gives reliable intermediate values 

From the in vitro measurements de- 
biiite) mat 833 / scribed previously, if [F| is a measure 

I concentration in a blood sample 

then [F/(1 — #H)| is a measure oft 

'*! concentration in the plasma 

Il represents the hematocrit 


larly, if [EF a measure 
concentration i blood 
F)/H| is a measure ot 
- : concentration in- the rvthroeytes 
RG COAXIAL CABLES : since P®? concentration in the plasma 


negligible Krom the in vivo meas- 





measures the 
‘ ite lung vol 

then [(. B H)/F\ me: 
: the amount of plasma in lung 
1M Similarly, if {¢ D| meas- 
beta-ravs from a definite lung 
then [/7(C Db I F’)| meas 


ul the amount of erythrocytes in the 


ELECTRONIC COMPONENTS : 
for INDUSTRY 


lung mass 
Example. The application of this 
method is illustrated by the following 


example A 15-kg dog was lightly 


anesthetized with sodium pentobar- 


AMERICAN PHENOLIC CORPORATION 


AM PHENO 











iced in a supine position on 
ontal rack 
nserted into the pleural cavity 

t the } 


lung. A suspension of the 


s containing 5 me P*? in the 
tes and 5 me I['*! in iodinated 
is injected intravenously 
na sample was taken and 
counts were made over the 
the beta- and gamma-ray 


system. Subsequently un 
isurements were made on the 
ple The results 
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Summary 
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itanthy 


« described for measuring 
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ing being used for illustration. 
throevtes 
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differences 
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in vivo the concentration | 
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Exclusive combination 
monocular-binocular tube 
for photomicrography 


Seitx ORTHOLUX 


the STAR among research microscopes 


| Another of the famous Leitz Microscopes 
. . recognized everywhere as the 
| finest microscopes made anywhere. 


Now helping to chart new frontiers in all fields 
of scientific research, the Leitz ORTHOLUX 

is world-famous for outstanding precision 

and quality. To make the ORTHOLUX more 
useful than ever, Leitz now offers a combination 
monocular-binocular tube which enables you to 
photograph the microscope image without 
changing tubes. You change instantly from 
microscopic observation to photomicrography. 
All the features needed for easier, 

less tiring observation: 


Built-in illumination system for 
transmitted or incident light 


Berek double-diaphragm condenser 


Large, square built-in mechanical stage 
with low set drive 


Low set micrometer fine adjustment 
on double ball bearings 


Counter-balanced coarse focusing 


for nuclear track work / 


feit= MICRO-OPTICS 


{> 


A new series of objectives and 
eyepieces designed especially 
for observation of cosmic ray 
“events” on nuclear tracks. Par- 
ticularly recommended for use 
with the Leitz ORTHOLUX and 
Type “B" 
Also may be used on other 


stand microscopes. 


standard types of microscopes. 


For further information write 
Dept. IO4NU 


E. LEITZ, Inc., 468 Fourth Ave., New York 16, N. Y. 
LEITZ MICROSCOPES: SCIENTIFIC INSTRUMENTS - 
LEICA CAMERAS AND ACCESSORIES 


BINOCULARS 
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CARBON RESISTORS 


Years of intensive research and 
development bring you match- 
less stability and accuracy. 

Dalohm deposited carbon re- 
sistors are manufactured under 
rigid controls in a special furnace 
developed exclusively by Dalohm 
engineers. This process, inciden- 
tally, eliminates soot which in- 
sures still greater stability. 

Pure carbon in crystalline form 
is bonded to a selected ceramic 
core and then sealed against 
moisture and other environmen- 
tal factors with a special silicone 
coating. 

Temperature coefficient 140 
PPM per degree € for the lower 
resistance ranges up to 500 PPM 
per degree C for higher resist- 
ance ranges. Three resistance 
ranges: DC-1/2 (50 Ohms to 5 
Megohms); DC-1 (50 Ohms to 10 
Megohms); DC-2 (100 Ohms to 
50 Megohms). 1% accuracy. 

e 


DCS-',, 


For miniature installa- 
tions. Resistance range 5 
Ohms to 2 Megohms. 


Write, wire or phone George Risk, 
1314 28th Ave., Columbus, Nebr., 
for price and delivery. 

Tel. 2139. 


In Canada: 


Teletronics Corp., Ltd. Toronto & Montreal 
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Basic Methods 
in Transfer Problems 

By V. KOURGANOFF with the collaboration of 
|. W. BUSBRIDGE (Oxford University Press, Lon- 
don, 1952, xv 281 pages, $7). Reviewed 


by H. Hurwitz, Jr., Knolls Atomic Powe: 
Schenectady, N. ¥ 


Laboratory 


One of the first problems confronting 
workers in the field of neutron diffusion 
is that of calculating the neutron dis- 
tribution near the surface of a scatter- 
ing medium. This problem Is equiva- 
lent to the calculation of the radiation 
density near the surface of a star. 
The equivalence has proved beneficial 
to both neutron physicists and astro- 
physicists, since the neutron physicists 
have been able to make use of the 
methods discovered by the astro- 
physicists and, at the same time, to 
extend and supplement the techniques 
along lines which are directly appli- 
cable to astrophysics. Kourganoff’s 
book presents, in a unified manner, the 
methods which have been developed 
by workers in both fields. 

The author’s procedure is to illustrate 
the methods by showing their applica- 
tion to the Milne problem, that is, to 
diffusion near the plane boundary of a 
region in which the scattering is 
isotropic, there is no net absorption 
and the mean free path is independent 
of energy. By dealing with this 
simplest case, Kourganoff has en- 
deavored to present the fundamental 
principles of the methods with a mini- 
mum of mathematical complexity. 

The book consists of three parts 
The first part is devoted to establishing 
the basic concepts and equations In 
the second part, the various methods 
which have been applied to the Milne 
problem are deseribed. Beginning 
with the Milne-Eddington approxima- 
tion, the discussion proceeds to the 
spherical harmonic method, iterative 
and variational methods, and finally 
to methods which vield the exact solu- 
tion The section on the Wiener- 
Hopf method was written by I. W 
Busbridge 

In the third part of the book, exten 
sions of the methods to the more 


1 lel 
Hon-gray model 


general case, the 
stellar atmosphere, are discussed \| 
though this case is analogous to the 
energy-dependent neutron — diffusion 
problem, there is little detailed corre 


The neutron physicist will 


spondence 


therefore, be interested only in the 


general nature of the methods which 
ire discussed in this section 

Kourganoff has given careful atten- 
tion to providing detailed explanations 
ind complete discussions of all facets 
of the problem. This is at once the 
strength and weakness of the book 
since the virtues of the scholarly 
ipproach are attained with some sacri- 
fice of brevity and conciseness. The 
casual reader with a background in 
neutron diffusion may also find it some- 
thing of an obstacle that the physical 
arguments are carried through from the 
standpoint of radiative transfer. Al- 
though the relationship between the 
neutron diffusion quantities and the 
corresponding quantities in radiative 
transfer theory are clearly stated, the 
reader must become familiar with the 
concepts and symbols of radiative 
transfer to get the most out of the 
presentation. 

Therefore, the book is not ideal for a 
person who is looking for a quick 
review of the theory of neutron diffu- 
sion. On the other hand, the student 
who wishes to delve deeply into the 
specific problem of diffusion near a 
boundary will find the book to be of 


considerable use. 


Radioisotopes in Industry 


Edited by JOHN R. BRADFORD (Reinhold Pub- 
lishing Corp., New York, 1953, vii +- 309 pages, 
$8). Reviewed by Joun L. Kuranz, Tech- 
nical Division, Nuclear Instrument and 
Chemical Corp., Chicago, Ill 

This book is a readable, well illus- 
trated presentation of the existing 
ind potential uses of isotopes In in- 
dustry. In addition, it supplies con- 
siderable information about the prin- 
ciples and techniques employed in 
this relatively undeveloped field. It 
has two minor weaknesses common to 
such compilations: lack of uniformity 
in the level of presentation, and dupli- 
cation. However, all concerned with 
the applications of radiosiotopes will 
undoubtedly find useful ideas and 
techniques discussed and will obtain 
some excellent bibliographies lor lur- 
ther investigations 

One of the outstanding features of 
the book are the tables it contains 
which present in a condensed, well 
organized manner information which 
= scattered throughout the literature. 

The fundamentals of isotopes are 
discussed, the fields of application of 
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isotopes as tracers and radiation sources 
are well delineated, as are the basic | 
problems involved in specific experi- 
ments and the general factors that 
must be considered in the design of | 
laboratories and the consideration of 
health hazards. 

Some of the discussions and pictures 
may mislead the uninitiated in connec- 


REGULATES AND CONTROLS 


tion with the costs. complexity, and VOLTAGE 


hazards involved in the use of isotopes. 

More emphasis on the type of labora- bc 
tory used in hundreds of universities aoe 

and industrial pose rather than AEC - SORENSEN’S EXPANDED LINE OF B-SUPPLYS oe 
installations might have offset this| NOW INCLUDES THIS NEW MULTI-RANGE DUAL SUPPLY. 


Impression 

To the individual starting out in this Many users of Sorensen Nobatrons and AC Regulators are unaware that the 
field, this book should be a useful guide | standard Sorensen line includes a wide range of “B-Nobatrons” — high voltage, 
in supplying orientation, basic informa- low-current DC sources. 
tion, and direction for further studv. Are you familiar with the number of units in the line? Two of them — models 

those already familiar with this | 360BB and 520BB — are low-cost units for those not requiring outputs adjustable 

down to zero, but which can be paralleled for higher current requirements. The 
other models are highly flexible, all-purpose laboratory instruments. All of them 
provide voltage and current well in excess of the specifications given below (these 
“plus values” are shown graphically in 
the new Sorensen DC catalog). 
BOOKS RECEIVED You owe it to yourself to get ac- 
quainted with these Sorensen B-NOBA- 
TRONS. You'll find they are reasonably 
priced — surprisingly so — yet in all 
ways live up to the Sorensen reputation 
for sound engineering, quality construc- 
To be reviewed). tion, dependable operation. Write for 
information. 


the book contains sufficient | 
little publicized information to 


it a valuable reference 


Progress in Nuclear Physics, vol. 2, 
edited by O. R. Frisch, Academic Press 
Inc., New York (or Pergamon Press, 


Ltd., London), 1952, viii + 295 pages, 


Radiation Chemistry (Discussions of 
the Faraday Society No. 12. 1952). *Reg. U S. Pot Off. by Sorensen & Co, Inc 
Aberdeen University Press Ltd., Aber- 
deen, England, 1952, vii + 319 pages, 
Papers presented and 105-125 VAC, 50-60 ~~, 10. 

it Leeds University 1. 175-350 VDC @ 0-60 Ma simul- 
taneously from two independently 
adjustable outlets. 
Isotopic Tracers in Biochemistry and . pepe @ 0120 Me from 

; : : e a 

Physiology, by Jacob Sacks, MeGraw- . 0-175 VDC'@ 0-60 Ma from one 
iH Book Co In New York outlet. 
1953 i + 383 pages, $8.50 To be 4.6.3 VAC @ 3.5 amps., C.T., un- 
regulated. 
OUTPUT REGULATION + 1.0% 
RIPPLE 10 mv 


ALSO OF NOTE SIZE 13” x 7a" x 8” 


Maximum Permissible Amounts of 
Radioisotopes in the Human Body and B NOBATRON SPECIFICATIONS 
Maximum Permissible Concentrations 
in Air and Water (National Bureau of MODEL NO 32588 36088 52088 56088 50088 100088 
Output voltage 0-325 175-360 200-500 0-500 0-500 200-1000 
Output current 0-125 Ma 0-120 Ma 0-200 Ma 0-200 Ma 0-300 Ma 0.500 Ma 
Output voltage, bias 0-150 0-150 0-150 

permissible amounts and Output current, bias 0-5 Ma 0-5 Ma 0-5 Ma 

ons and factors that deter- Ripple 10 mv 10 mw 10 mv 10 mv 10 mv 

Low AC voltage 63 at lOamp. 63 atlOamp. 63 at lO amp. 63 at lO amp. 63 at 10 amp 

hazards of radioisotopes, this (center capped, 
, unregulated) 
es tables of maximum per- Regquiation accuracy: +0 5% (+1% in 36088 ana 52088) 
Input: 105-125 volts AC, 50-60 cycles, single phase 


~wunts for continuous ex- Models 32588, 56088, 500BB and 100086 are metered 
s Units are normally self-contained. All can be provided with a front panel for rack mounting 
Most of the remainder of the 


MODEL 350-8 SPECIFICATIONS 
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oted to a table of constants 
ating maximum permissible 


internal concentration of radioisotopes. : . 
For Complete Information Write 


There is also a section on equations 
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NEWS 


New Industrial Association Formed to 


Foster Growth of Atomic Energy Industry 


This country’s first 


the atomic energy field was 


Industrial Forum, Inv 
tion. 
resigned member of the Atomic Energy 
Commission (NU, Dee. °52, 3), the 
forum will seek a broad membership of 


all businessmen, scientists 


engineers, 


educators and others involved or 


interested in atomic energy 
There will be two classes of membet 
membership will be 


ship. Regular 


open to individuals who are lawfully 
entitled to 
data’’ as defined in the Atomic Energy 
Act of 1946 


will he open 


necess to any “restricted 


Special membership 
to individuals, corpora 
tions, associations, partnerships, and 
trusts which are now or expect to be 
engaged in research, development, or 
operations in atomic energy fegular 
members only will have voting privi- 
leges and be eligible to serve on the 
forum’s board of directors 

Glennan, in proposing such an asso- 
ciation, declared it “should provide a 
forum in which industry might develop 
its best thinking in the interest of the 
advancement of the peacetime uses of 
forum in which 


atomic energy: a 


industry might develop an informed 
to be heard at 


levels as new atomic energy policy is 


voice governmental 
hammered out; a forum, not to serve 
the narrow interests of a few, but to 
stimulate the industrial development 
of atomie energy for the good of all.” 


The organization will have a full 


SOME OF DIRECTORS of Atomic Industrial Forum, Inc. 


association of industrial organizations 


formed 


working in 


last month Known as Atomic 


, its principal activity will be in the field of informa- 


Formed as the result of a suggestion by T. Keith Glennan, recently 


Committees 


staff 


vill be built up along technical, engi- 


time director and 


neering, legal, economic, commercial 
ind management lines. 

According to Walker Cisler, presi- 
Detroit 
will in no way act as a lobbying agency. 
the make 


recommendations on the 


law, but the forum as such will not be a 


dent, Edison Co., the group 


\s a project, forum 


may 


changes in 


body to endeavor to do that. 

As yet the forum has no membership 
other than those participating in get- 
But 
have sounded out enough 


ting it under Cisler 
that they 


people and organizations to feel sure 


way. says 


that there is interest in the organization 
that will 
hecome members. 

The division of the membership into 


and there are many who 


two groups does not mean, according 
to Glennan, that those without access 
will in any 


to classified information 


way be ‘second-class citizens.’’ He 
feels that the education job to be done 
by such an organization in assembling 
and eodifying the tremendous amount 
of existing unclassified information will 
make the 
cleared individuals. 
NUCLEONICS, 


forum worthwhile to non- 


Furthermore, 
Glennan told the forum 
is not to be a place where members can 
that they 


get classified information 


Left to right: John R. Menke, 


Alfred Iddies, T. Keith Glennan, Albert L. Baker, and Earle W. Mills 


70 


have 
AEC, 

The first 
directors is scheduled for this month. 
At that will be 
complete, and the organization expects 


not been authorized to have by 
meeting of the board of 
time incorporation 
to get moving. 


Members of 


ol the 


the board of directors 
Albert L. Baker, 
Walker L. 


president, 


forum are: 
Vitro 
John L. 


( wodrich Co 


chairman, Corp.; 


Cisler; Collyer, 


B. J 


president Case 


-'T. Keith Glennan, 
Institute of Tech- 
I'rederick L. Hovde, president, 
University; Alfred Iddles, 
president, Babcock & Wilcox Co.; 
Joseph A. Martino, president, National 
Lead Co.; John R. Menke, president, 
Nuclear Development Associates; Earle 
W. Mills, president, Foster-Wheeler 
Corp.; Mark E. Putnam, vice presi- 
dent, Co.; Ross W. 
Thomas, vice president, Phillips Petro- 
leum Co.; Howard G. Vesper, vice 
president, Standard Oil Co. of Cali- 
fornia; and J. B. Woodward, Jr., presi- 
dent, Newport News Shipbuilding & 
Dry Dock Co. 


nology; 


Purdue 


Dow Chemical 


Public Power Group Asks 
for AEC Pilot Plant 


The atomic power policy committee 
of the American Public 
ciation called for 
participation in nuclear power develop- 


Power Asso- 
has provision for 
electric 
Atomic 


Knergy Commission to carry forward 


ment by publicly owned 


utilities and has urged the 
development of a pilot plant for nuclear 
power production. 

In a letter to AEC chairman Gordon 
Dean, the committee also endorsed the 
provisions of the Atomic Energy Act 
of 1946 and said that any amendments 
to the act should provide safeguards 
against ‘‘monopolistic”’ advantage to 


private groups. In particular, the 
committee recommended that: 
1. Controls on the use of fissionable 


Act, should 


not be released until adequate knowl- 


materials as stated in the 


edge and information are available 
with respect. to the use and develop- 
ment of nuclear energy for industrial 
and electric 


purposes production ol 


power. If and when such controls are 


modified, a provision should be made to 


monopolistic advantage 
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revent any 





ung to any private persons 
rations 

2. AEC should assume responsibility 
eloping a pilot plant for produc- 
electric energy from nuclear 

In view of the large quan- 
etrie power used by AEC, 
ple justification for expendi- 
design 


government funds for 


on, and operation of such 
int or plants, which are needed 
ince the feasibility of commer- 

ition of nuclear power. 
the 


ition fields and the opera- 


Research in industrial and 

gene! 

ilot electric generating plants 

-everal contracts with electri- 

utilities and other industrial 

i suitable means of working 

problems of practicality and 
soundness. 

It is urged that publicly owned elec- 


afforded the 
of participating in such 


trical utilities also be 
opportunity 
development contracts because of their 
experience in distributing such benefits 
to the public. the 


owned electrical utilities should 


For similar reasons, 
yubuely 
be recognized and be permitted to 
share adequately in the application of 
nuclear energy to electric power pro- 


duction when such application has 


been demonstrated to be appropriate 
by the results of pilot plant operation. 
The letter was sent to Dean by Alex 
din, general manager of APPA, in 
the atomic power policy com- 


B. Morris, 


and chief engineer, 


behalt ol 


mittee which Samuel 


genera Manager 
Los Angeles Department of Water and 
Powe! 


NoUnaan 


Submarine Thermal Reactor 
Reaches Criticality 


Submarine Thermal Reactor, a 
pe of the reactor to be used for 
g the submarine Nautilus, has 
ight to the 


Testing Station, Arco, Idaho. 


criticality at 


er testing and operation will 
and the plant will gradually 
ight to full power to determine 
characteristics and to train 

r the Nautilus. 

1 the similar plant for the 
joint the 
National the 
ver division of Westinghouse 
the electric boat 


ire i 


project ol 


Laboratory, 


orp., and 


f General Dynamics Corp. 
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. . . These Three Men Will Have Greatest Influence 
on the Fate of Industrial Nuclear Power 


New policy for the nation’s atomic energy program is in the making, 
and the dimensions and timing of the policy shift will be determined 


largely by three men. 


The three are Rep. W. Sterling Cole (R., N. Y.), 


chairman of the Joint Congressional Committee on Atomic Energy; 


Gordon KE. Dean, chairman of the 
Atomic Energy Commission; and Lewis 
L. Strauss, special adviser to President 
Eisenhower on atomic energy and a 
former member of AEC, 

Many other voices will be heard 
during the forthcoming Congressional 
hearings on proposed changes in the 
Atomic Energy Act of 1946. But the 
decisions of Cole, Dean, and Strauss 
and their activities in support of these 
decisions—will be the most important 
factors in the fight for new legislation. 

Dean almost certainly will be out of 
the government before all the issues 
are settled since he plans to retire from 
AEC in Dean 
fellow have 
drawn up proposals that would permit 


June. But and his 


commissioners already 
industry to take a major role in the 


development of electric generation 
from nuclear reactors. 

Strauss apparently goes along with 
AEC’s ideas on this. 
Commission 


proposal was drafted, and quickly won 


He sat in on the 
sessions at which the 
the President’s approval of the plan. 
This puts Strauss in the position of 
an advocate of AEC’s proposed amend- 
ments of the McMahon Act, 
would permit AEC to license industrial 


which 


groups to own fissionable materials 


and to build reactors for 
It’s 


pro- 
that 

the 
speaks 


power 
duction. just as 
the full 
President—in fact, actually 
for the White House—on 


energy matters. 


apparent 


Strauss has backing of 


atomic 


However, the final decision on any 


changes in the Act lies with Congress. 


The first will be the hearings 


before Cole’s committee, and on the 


step 


surface there would appear to be no 
snag lurking The 
long has been needling AEC to promote 


here. committee 
further industrial participation in the 
atomic energy program, 

Actually, however, the committee is 
split almost down the middle on the 
closely related problem of security. 
About half the 


are convinced that no further informa- 


committee members 
tion regarding developments in atomic 
declassified. Just 
will be 


energy should be 


how much declassification 
necessary to make possible any real 
nuclear 


industrial participation in 


power research and construction is 
debatable. But there 


have to be some relaxation of classi- 


surely will 
fication measures. 

tep. Cole, judging from statements 
made prior to his election as committee 
chairman, leans toward relaxation of 
secrecy where it will help to advance 
the nation’s technology. 

Even if he can persuade the rest of 
the committee to go along with this 
kind of thinking, however, Cole and 
his committee have their work cut out 
for them. The rest of Congress must 
be persuaded to adopt these views. 

Another factor in the Congressional 
battle will be the appropriations com 
mittees. The Joint Committee, time 
and again, has fought for funds that 
appropriations bodies, particularly the 
House committee, have slashed from 


AEC This has led to no 
71 


budgets. 





What's new 
In radiation 
research? 


Perhaps you could tell us a thing or two! 
If so, you’re just the kind of man who car 
benefit most from our 38 years of research 
in radioactivity. We suggest you investi 
gate these recent U. S. Radium develop 
ments: 


Radiation Sources 


The United States Radium Corporation 
produces the following types of radiation 
sources: 
Alpha | Alpha-beta- 
j 
Beta i gomma 
Gamma H 
; Beta-gamma 
Polonium 
Isotope 


Radium D 
Uranium Oxide 


Alpha, Beta, and Gamma Ray Sources 


For your research or experimental re 
quirements, U. S. Radium Corporation 
can provide appropriate sources of alpha, 
beta, or gamma radiation — in foil, strip, 
or point form. Sources suitable for ioniz- 
ing air or other gases, for indirect activa- 
tion of phosphors, and for many other 
applications can be supplied. 


Standard Light Sources 


Radioactive luminous compounds requir- 
ing no external source of activation, ex- 
hibiting virtually negligible change in 
brightness with time, and emitting only 
easily absorbed radiations, have been de 
veloped by U. S. Radium Corporation. 
The colors available cover most of the 
visible spectrum. 


Neutron Sources 

Calibrated or Uncalibrated 

Radium-Beryllium 
1 to 1000 millicuries 
Polonium-Beryllium 
1 to 5000 millicuries 
Radium D-Beryllium 

1 to 100 millicuries 


Let’s Work Together 


With these and related products, U. S 
Radium Corporation is serving the exact 
needs of research, industry, and medicine 
Our laboratories provide both standard 
and special materials--some of them 
available nowhere else. Our scientists 
will work with you to meet your require 
ments in this field. 


FREE FOLDER: We've prepared a 
four-page folder that describes 
the activities of the U. S. Radium 
Corporation. If you'd like a copy 
of our most recent issue — and 
future copies as they are issued— 
just write for ‘‘Radiotions N-5" 


oe 


UNITED STATES 
RADIUM CORPORATION 


535 Pearl Street New York 7, N. Y. 
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small rivalry between the committees 

This is particularly important now 
ecause the present AEC request for 
funds includes money for construction 
ol one or more experimental 
This 


threshed out in 


powel! 


reactors request would have 


heen advance in 
the Joint Committee except for the 
3-month battle over the chairmanship, 


vhich finally was won by Cole 


Now it 
propriations Committee will get word 
AEC experimental 
before any other 
It could 


cause of industrialization of 


looks as if the » Ap 


ol the proposed 


power reactors Con- 


gressional deal the 


group 
nucleal 


power @ serious although not neces 


sarily fatal—blow by turning down 


any expenditures to promote develo} 


ment of nuclear power 


Congress to Get AEC Plan to Amend Atomic Energy Act; 


Would Permit Private Ownership of Nuclear Power Plants 


The Atomic nergy Commission has prepared recommendations that 


Congress amend the Atomic Energy Act of 1946 to permit private indus- 


try to own fissionable materials and reactor power plants 


The plan has 


the approval of President Eisenhower and the National Security Council 


ind is to be 

The 
on Atomic Energy has been considering 
the 


amending the law so that the private 


submitted to ( ‘ongress 
Joint Congressional Committee 
for some time advisability of 
nuclear 
proceed and had asked AKC to draw 
up its recommendations 

Last 


ings on 


development of power can 


vear the committee held hear 


nuclear power and private 


and hearings are 
underway in the 
NU, April 753, p. 66). 
The plan 


enterprise, more 


present Congress 
that the 
United Nations probably won’t adopt 


which assumes 
international control of atomic energy, 
calls for two major changes in the law. 


AEC to sell 


or loan fissionable materials to private 


It would authorize lease, 
within a security and safety 
And it 


to design 


coneerns 


framework would authorize 


private concerns construct 
and operate reactors to produce power, 
Mie Mahon 
Act along some such lines, it is expected 
that the Dow-Detroit Edison 


which has been making a study of the 


If Congress amends the 
group 


possibilities of reactor powe! plants, 


will make a substantial investment in 


the project. This group favors build- 
ing a dual-purpose plant for the pro- 
duction of both power and plutonium. 
The revenue from the sale of the plu- 
which they think should be on 
a free and open market 
them to 


tonium 
would enable 
conventional 


compete with 


plants on the cost of electric power. 


Council for European Lab 
Meets in Rome 

Nuclear scientists from 12 European 
nations met last month at the Scientific 
Research Building in Rome, Italy, for 
the 5th session of the European Council 


Use post card on last page 


at the 


lol Nu leu! 


UNESCO 


organized under 
1951 


Research 
auspices at the end of 


The session, in which 53 representa- 


tives took part, continued study of the 
Institute ol 


built in 


plans for @ 
Nuclear 


Cit hevi 


Muropean 
Research, to be 
Switzerland, as soon as the 
final plans are ratified by the gov 
ments concerned 

Discussions 


eentered round 


main points: technical equipment 


the laboratory, and financial d ad- 
ministrative problems 
On the first Amaldi 


v-general of the Couneil 


question, | 
secretal sub- 
mitted a comprehensive report dealing 
mainly with the 10- to 30-Bev proton 
synchrotron to be built for the Geneva 
laboratory. A 600-Mev ey 


also planned for the laboratory 


clotron is 
The 
synchrotron is expected to cost around 


$l 1-mi and the evelotron around 


ilhion 
$4.25-muillion. 

Construction of the evelotron is 
start 
the 


should take place at the next 


expected to immediatels ilte! 


the signing of convention, which 
session 
of the council, at Geneva in June 
financial 
that the 


year provisionally set 


On the problems, it was 


amount of 3$3.9- 
In 1952 
the 
the 
will be re- 


consicde red 
mill 


Tor the 


Ion a 


vearly cost of running 


laboratory may not suffice, and 


participating governments 


quested to see if the contributions 


originally set can be increased. It was 
also decided not to spend more than 
about $30-million, including adminis- 
trative costs, until final completion of 
the laboratory. Building of the labo- 
will take 5 to 6 vears. 

The draft 


participating 


ratory 
convention among the 
governments, examined 


Brussels meeting in January, 
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1 discussed, but no agree-| ‘i 
reached on the final text. a new and un ue 
mber working group will meet 
» June session to straighten 
remaining difficulties. 
we, the Swiss delegation ob- 
issurance that the public will 
nformed on all research at the e 
None of the work at the labo- a oratory monitor 


- to have any military purpose 


irticipating nations were Bel 
Denmark, France, Western Ger- | 
Greece, Italy, Norway, Holland, | 


Switzerland, Yugoslavia, and! | With automatic 
level alarm 





nited Kingdom. 











Dean Sees Ample Fuel 
for Nuclear Power Industry 


This country has sufficient fission- 
iterial to support a civilian 
power industry and to meet 
requirements as well. This 
ent was made by Atomic Energy 
on chairman Gordon Dean in 
rtoastatement by W. E. Kelley 
ning the frequent assumption 
vith AEC fostering industrial 
t in power reactors there will be 
in enough uranium available 
iin an industry. 
issumption is usually used to| 
the argument that if we are to 
i flourishing nuclear powel indus- | 
must have enough uranium to 
he reactors. Kelley, who recently Model RM-1A 
gned as manager of AEC’s New} 
rk Operations Office and is very close 
» the raw materials field, said: 
The recently completed expansion | 
he atomie energy program, and the | 
on now under way, may require 
re available to us for some Incorporating the following distinctive advantages 
ome, on the basis of national COUNTS ALPHAS, BETAS AND GAMMAS using o Halogen 
fill—stainless steel wall—mica end window G-M tube 
- conflict between the free RATEMETER RANGES: 50,000, 10,000, 5,000, 1,000, 500 
nd the iron curtain countries is CPM full scale. No meter zero adjust necessary 
| with suitable safeguards . . a METER READING ACCURACY to within 5% of full scale 
difficult to visualize a situation RESPONSE TIME: 1.0 second 
we ean afford to divert} BUILT IN LOUD SPEAKER with front panel volume control 
production any significant LEVEL ALARM: Unit con be set to automatically give alorm 
of our basic raw materials, un- when exceeding predetermined radiation level 
ire new and important PERMANENT RECORDS: Circuit provided for driving a one 
While the government MA pen recorder 
nt to give the green light to SIZE: 9" w x 9" "hx 13"d 
power production, I suspect it WEIGHT: 20 Ibs 
a position where it can’t turn | PRICE: $275.00 with 3-4 mg/cm? mica window G-M tube 


um loose for this purpose id $285.00 with 1.4-2 mg cm? mica window G-M tube 


nmenting to NucLEoNIcs on this Send for bulletin RM-206 
Dean said: ‘‘As I said last 





at a point in the not un- 


future, we will have, in my nuclear COrp- 


the weapons we would need 











not only the ustrial 
mn h indust 2563 Grays Ferry Avenue @ Philadelphia 46, Pa 


an agressor to make war but 
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for 


MORE EFFICIENT 
Data Taking 





Raychronix Mode! C-11 
COUNT RATE COMPUTER 


eeoeeees230e8ee8e8e8ee8ee8e8 @ 


A A new entirely different lab- 


oratory instrument that simplifies 


radioactivity counting. 


Check these features: 


/ Operates from output of any scaler 


Provides five automatic pre-set count 


ranges 
Reads directly in average count rate 


No multiplication, division or inter- 


polation necessary 


Ideally suited for both clinical work 


and routine sample counting 
Compact, attractively styled 
No tubes 


uses industrial components 


, }, ° ; 
Write today for free literatur 


full information 


Radioactive 
i Taeleltiar 


Inc. 


443 W. Congress 


Cr. \ 
RAYCHRONIX 
eS (A 


Detroit 26, Mich. 
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ilso his forces in the field At this 
1! 


point, it is obvious to me that we will 


have enough fissionable material to 


support a civilian atomic power indus- 
try as well as to meet our own Weapons 
requirements 

“The di 


iportant de 


cant And if 


ersions necessary for this 
elopment are insignif- 


breeder rea ire 


developed, which is hoped might be one 


of the good getting 


byproducts ot 
industry into the program soon, diver- 


sion could never be an issue.” 


It is expected that a matter us 


mportant as this will get as thorough 


the 


permits in 


lustrial nuclear 


Tripartite Conference Discusses Release of More Reactor 


Information; Considers Intermediate Classification 


Possibilities for releasing more information on reactors as a spur to 


industrial development constituted the principal business of the 5th 


tripartite declassification conference held at 


\pril 8-10. 


States, Canada, and the United 
Kingdom. 

Views were exchanged on possible 
declassification steps that might assist 
the 
production. 
strictly 


power to 


advancement of nuclear 
The 
advisory 
make 
the governments of any of the nations 


powel! 
conference has a 
capacity, with no 


commitments for 


represented. 

No other topics covered at the con- 
ference have been announced, but it is 
almost a certainty that the so-called 
“intermediate band” of classification 
them. If adopted in the 
U.S., this plan, already in limited use 
Britain, the 


Atomic Energy Commission to release 


was one ol 


in Great would permit 


certain information to legitimately 


interested business concerns without 
having to resort to clearance of person- 
nel. The companies involved would 
be held responsible for prevention of 
publication or other release of such 
information. 

The plan has recently been given 
AEC and in- 
that 


much data on reactors could be placed 


serious consideration in 


dustrial circles. Its appeal is 


in such a classification category at 
with little risk of it’s falling into 
Without 


and other 


once 


unfriendly hands. putting 


drawings, charts, technical 
data into published form, the informa- 
tion would be of little value to others. 

Theoretically, only information with 
borderline security implications would 
be put into the new classification. 
But 


issified would first pass through this 


all information eventually de- 
eategory 

The United 
sented at the 
Spence, H. M. 
and R. M. Fishenden 
represented by W. B 
Laurence, L. G. Elliott, L. G 


Kingdom was repre- 


econterence py Robert 


Finniston, J. A 


Canada 


Dixon, 
was 
Lewis, G. C 
Cook, 


ard on last page 


Chalk River, Canada, on 


The participants included representatives of the United 


H. H. Clayton, D. G. Hurst, and 
G. O. Baines. 

Representing the United States were 
the following AEC personnel: J. G. 
Jeckerley, director, office of classifica- 
tion; L. R. Hafstad, director, division 
of reactol development; Warren Cc. 
Johnson, R. H. Crist, T. B. 
J. P. Howe, J. M. B. 
J. R. Richardson, committee of senior 
responsible reviewers; C. L. Marshall 
office of and E. E. 


Ferguson. 


Drew, 


Kellogg, and 


classification; 


Plan 3-Day Conference 
on Nuclear Engineering 


A three-day 
will be 


conference on nuclear 
engineering held at the 
versity of California, Berkeley, Sept. 
9-11, 1953. 
conference is to provide a high-level 


Uni- 
The major purpose of the 


technical program of contributed papers 
by and for persons working in nuclear 
engineering and closely related fields. 
deal 


declassified 


Papers will with selected, 
results of 
the 
It is 
expected that the program will feature 
technical 


studies of nuclear power plants, other 


unclassified or 


investigations concerned with 


utilization of nuclear reactions. 


and engineecring-economic 


reactors, isotope production and separa- 
There 


will also be several invited talks pro- 


tion, and isotope applications, 


viding reviews and integrated discus- 
sions of important topics and problems 
in the field. 


Of particular interest for contributed 


papers are discussions on design, con- 


struction, and/or operation of nuclear- 
process systems; translation of physical 


chemical, and biological information 


into engineering design eriteria: and 


| problems and methods for then 
and de- 


on, including research 
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velopment techniques of an engineering 
nature 
The conference is sponsored by the 
University’s departments of engineer- 
it Berkeley and Los Angeles, in 
ration with California sections of 
h. E, A.1.E. E., A.S. M.E., ] 
M., and with the A. S. E. FE. > T 
nb atomic energy education. SS 
vishing to present papers 100K 
an unclassified, 200-word . 


( betore \Iay LS, to R. A — 
m, 20S Mechanies Bldg., Uni- | a INSIDE 
of California, Berkeley 4, Calif. ; ~~ 


Dunning Sees Economic —_sVictoreen's Im- 


Nuclear Power in 5 Years Suan ae 
The problems of producing electric | 389€ 

power from the fission process are One more example 
being tackled so well that, according to of Victoreen's 25 
John R. Dunning, dean of engineering years of scientific 
at Columbia University, the principal aietpanetanedardl 
question that will face builders of ay ae 
power plants 10 years from now will be 

“is this to be a nuclear or non-nuclear 

plant?” The answer will be deter- 

mined, he said, by the availability of 

conventional fuel. 





In a talk last month, Dunning pre- 
dicted that, within five years, nuclear 
plants will be quite in line with the 


; 


costs of more conventional plants Significant new features have been engineered 
The use of U233 (bred from “ ce SPECIFICATIONS into this precision-built Geiger tube type of 

renee hay . ? eres survey ratemeter for monitoring low intensity 
also holds great promise, he said. | 


: A Radiation: Beta, gamma beta or gamma radiation. 
Also, according to Dunning, we are 


now approaching a period where the 
entire strength of private industry is 


and cosmic Improved case design simplifies the replace- 
iadiciiten 3° webets ment of batteries and components. Laminated 

Pe re plastic, tough, lightweight, ready for rugged 
needed to proceed with the orderly Suitiinn Gk Gone service under the worst climatic conditions. 
pree ore An “On-Off” pilot light gives visual indi- 


60,000 counts per cation that the unit is operating. 
minute or 0.2, 2.0. 


operation of the atomic energy busi- 
ness. If this is to be done, the Atomic 

Greater reliability in the regulated 
power supply since the Thyac is not 
affected adversely by battery aging 
within battery life ratings. 


Iinergy Act must be revised to permit 20.0 mr, hour, from 
industry participation and provide for Radium in 0.5 milli- 
private ownership of fuels and pro- | meter of Platinum 
duction equipment. | using the 1B85 


Scintillation probes may now be 
Dunning said that a revised Atomic Thyrode adapted to the new, improved Thyac. 
Energy Act must provide a satisfactory Accuracy: + 10% PLUS: Fingertip operation by proper 
climate in which industry will invest Battery Life: 110 hours placement of the one control knob 
; : a oie eae é ot 8 hours per day ...@ Sliding shield on the probe for 
more money than at present. He discrimination against beta radiation 
. broadened versatility, using 
‘rse opinions on how nuclear fuel by 4's" wide by standard type 1B85 or bismuth 
used to produce power, and said 7'f* high lined counter tube type 6306 for 
industry must be allowed to Weight: 5/2 pounds extra gamma sensitivity, makes the 
instrument adaptable for many 
applications. 


pointed out the existence of widely Dimensions: 9%" long 


ent with its own money to find 
solution to the problems. 


IN BRIEF < a 


© California calculator. UNIVAC 45 . . . Write today for your copy of Victoreen's 

is being installed at Livermore for use | Model 389C Thyac catalogue sheet to obtain full particulars. 
by the University of California Radia-| 

tion Laboratory and AEC. Purchased | BETTER COMPONENTS MAKE BETTER INSTRUMENTS 


with $700,000 of AEC funds, the caleu- uwcloteen nstrument 
ee eri I _ un nt u | The Vi I te 


r will be used for both classified and | 
5806 HOUGH AVENUE CLEVELAND, OHIO 
unclassified problems. 











Vol. 11, No. 5 - May, 1953 


Went more Information? Use post card on last page 











TUBE 
FITTINGS 


} (in Stainless 
or Monel) 


1. DOUBLE SEALED 


metal seal plus Teflon insures vacuum 


metal-to 


tight connection. 

2. EASY TO USE. 
install fast. 

3. FATIGUE PROOF design 
operation. 

4. PRESSURE SAFE construction ex- 
ceeds tube strength. 

5. LOW INITIAL COST 
changeable parts. 

Over 1200 combinations for tub 
ing through 1" O. D.. 
prompt shipment through leading 
Stainless distributors 


and reuse 


ready for 


THE SPECIAL SCREW 
PRODUCTS CO. 


5445 Dunham Rd., Bedford, Ohio 


Send for Proof Mt 


—_—_—"]|35- S| S| 32 
Literature covering 
Koncentrik fittings, and 
Powell valves with ma 
chined-in Koncentrik con 
nections, now available 


.: Write todoy 














NUCLEAR ENGINEERING 


Waste Disposal 


Availability of radioisotopes in larg 
quantities and at reasonable cost 
led to their use by many 
research groups. However 
posal of radioactive wastes can be 
serious econonmil problem particularly 
to small institutions. To relieve iso- 
tope users of this responsibility the 
four companies listed in the table pro- 
\ icle processing and disposal SseTVICes 

Three of the companies bury waste 
at sea. Radiological Service ships 
containers to the Oak Ridge burial 
grounds 

Crossroads Marine Disposal & Sal- 
vage, whose disposal areas are old 
wreck dumping grounds off Boston 


and Beverly \Iass ’ 


completely encloses drums and_ solid 


reports that it 


waste in 3-6 In. of cement, sufficient 
to prevent rupture of the container at 
1 depth of 300 ft. Crossroads has 
found that most unreinforced con- 
tuiners start to crush about 45 ft below 
the surface. This company is now 
proposing a plan for large-scale sea 
sal of 50-gal drums, or like vol- 

umes of solid waste, In a minimum 
thickness of 12 in. of cement Dumped 
beyond the continental shelf, the total 
ght of 5 tons or more should in- 


sure permanent disposal Crossroads 





This new department of Nu- 
CLEONICS is devoted to the prac- 
tical aspects of nuclear tech- 
nology covering the design, 
construction, and operation of 
nuclear reactors and related 
facilities, and the engineering 
aspects of the uses of nuclear 
radiations. Contributions are 
solicited. 











would be 
safer and « heape r than incineration. 
Where a radioisotope user has 400 ft 


claims that this 


procedure 


3 


of solid waste or more a month, Atomic 
energy Waste Disposal service 1s inter- 
ested in installing a process area in the 
vicinity of the user 

Three of the companies plan to ex- 
tend their services: Crossroads will 
serve the U.S. east of the Mississippi; 
Nuclear engineering the state ol 
California; and Radiological Service 
the Mid-West Nuclear now accepts 
waste from outside of the San Fran- 
cisco area if containers are furnished 
and shipment prepaid. All 
pames are authorized b 
Atomic nergy Commission to col 


waste 





AEC-Authorized Radioactive Waste Disposal Services 


/ 


vily t 


/ 
Contacte 


Atomic Energy Waste Disposal Service, 2375 Fruitvale Ave., Oakland, Calif. 


(affiliate of Nuclear Engineering Co., Inc.) 


All isotope users 
} 
j 
ail 


rns 


Normally up to 3 r/hr; 


igher under special con- 
it 


Normally 
liquids, 


55-gal drums; 


solids, contami- 


nated equipment 


Crossroads Marine Disposal & Salvage Co., 55 Underwood St., Belmont 76, Mass. 


ew England Speci {on ¢ 


ontainer 1-50 gal drums; 12'4-gal 


fiber or steel drum usually 


suitable for laboratory use 


Nuclear Engineering Co., Inc., Box 3158 Rincon Annex, San Francisco 19, Calif. 


San Francisco Bav area \l 


Radiological Service Co., Inc., 92-15 172nd 


Within 100 miles of New 150 mr lu 
York 


Want more information? Use post card on last page 


St., Jamaica 33, N. Y. 


| steel containers sup- 


Drv waste 28-gul container: 
vaste up to 10-gal 
-o preferred 


) 


ra 
plied; all 
| 


iquids 


Wastes exce pt cor- 


rosive 
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A combination portable/laboratory unit designed primarily for the 


DETECTION OF MERCURY VAPORS 


The Lermac Vapor Detector measures accurately the amount of mercury 
vapor in the atmosphere. It is engineered to fill the complete require- 
ments of protecting personnel and apparatus against injurious contami- 
nation in laboratories, industrial plants and mines. Its sensitivity and 
accuracy far exceed the normal requirements of safety monitoring. 


The Lermac Detector has been developed for maximum effigacy both in 
the field and in the laboratory and offers a combination of important 
features not to be found in any other similar instrument. 


COMPARE THESE OUTSTANDING FEATURES — 


Minimum Drift Equipped with Fresh Air Standard — 
High Stability can be accurately 
calibrated ina 


Accurac 
y contaminated area. 


Light Weight 
Audio Alarm — 
can be preset at 
Automatic Starting any level on both 


Continuous Duty Cycle ranges insuring 100 percent protection 


° 1EAM \ INC 


he 


Cool Operation 


5303 Adeline Street - Oakland, California 


SPECIFICATIONS: 


Power Required: 115 volts 60 cycles 
Power Consumption: 80 watts 
Weight: 28 Ibs 
Dimensions: 1612 x 9% x 10% (Excluding Handle & Jumbo feet) 
16% x 10% x 15% (Including Handle & Jumbo feet) 
Balanced Construction: Providing offset carrying handle for 
maximum convenience when used as portable in field. The posi 
tion of the handle minimizes cluttering of panel space when 
instrument is utilized in laboratory 
High Speed Resolution and Recovery: The quick action of the in 
strument allows varying intensities of vapor to be monitored at 
the exact concentrations as they occur. Special design features 
of vapor sampling system give 10 second recovery time when 
sampling Hg Vapors 
Highly Stable Operation: Obtained by the use of Internal Voltage 
Regulation, Balanced Bridge Measuring Circuit and Balanced 
Optical System 
Hg Sensitivity Ranges: Scale A 0-3.5 Milligrams Hg per Cubic 
Meter 
Scale B 0-.1 Milligrams Hg per Cubic 
Meter 
Audio Alarm: This feature allows minimum interference with 
normal laboratory working procedures. The audio alarm may be 
set to operate at any level of vapor desired; audio alarm ad 
justment conveniently located cn front panel. Audio Output: 2 
watts at 1000 cycles (Loudspeaker). 
Zero Drift: When unit has reached its normal operating tem- 
perature a drift of less than 1% may be expected regardless 
of line voltage fluctuations within a range of 105 to 135 volts 
RMS. The stability of this unit makes it consistent and reliable 
in operation, and well suited to drive Chart Recorders 
Automatic Start: A special automatic starting circuit is incor- 
porated (for Mercury Light Source) thus providing continuous 
monitoring regardless of interruption of power 
Conservatively Designed: May be operated for indefinite peri 
ods of time 
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PRODUCTS ann MATERIALS 


York 17,N. Y. The “high volume air 
sampler” was designed for collection 
of airborne dust for contamination 
monitoring. It consists of an inter- 
changeable filter paper system, pump 
ind monitor designed for 24-hr sam- 
pling, and a_ rate-of-flow indicator. 


Minimum air flow is 30 ft®/min. (P-3) 


Alpha-Particle Detector 


Radiation Counter Laboratories, Inc., Scintillati C 
5122 W. Grove St., Skokie, Ill. The cintiltation Counter 
Direct-Reading Dosimeters model 2801 detector is designed pri- Precision Radiation Instruments, 2235 


marily fo onto yr alpha contami- « 2 B Ave., L A | 16, 
Landsverk Electrometer Co., 550 Gar- = ; ee ee nee S. La Brea Ave., Los Angeles 


field Ave., Glendale, Calif. Thess 


quart z-fiber dosimeters are provided in 


nation. A panel-mounted loudspeaker Calif. The model 112 ratemeter-type 
produces & “pop” for each alpha pul scintillation counter is a portable, low- 


; ; ‘ : ticle entering the sensitive volume cost counter for medical and laboratory 
six ranges: 200 mr and 5, 10, 20, 50 and 


100 r (models L-28, L-41, L-42, L-43 
L-44 and 1-45, respectively \Ietal 
mounting barrels are !y in. in diameter 


Probe sensitive area is 34 in. by 834 in use. Ranges are 0.025, 0.05 
long. Background is less than 20 eps. and 25 mr/hr. Weighit 
High-voltage supply is adjustable from — plete instrument is 15 
2,000 to 2,700 volts. Operating volt- 
age is 2,400; plateau length is 200 volts 
hermetically sealed, they can be dis- pel Shielding Material 
assembled for inspection and repair 
P.R. Mallory & Co., Inc., Metals and 
Ceramics Div., 3029 E. Washington St., 
Indianapolis 6, Ind. Mallory 1000, a 


and 4!5 in. long (200-mr model is 4 in 
long). Although the dosimeters are 


All models are charged by the model 
L-24 charger shown. P-1 


tungsten-nickel-copper alloy, is claimed 
to be suitable for containers for radio- 


Isotope storage und is a general 


Deuteroparaffin 


Tracerlab, Inc., 130 High St., Boston 
10, Mass. This deuteroparaflin, when 
bombarded with accelerated deuterons 


shielding material for betatron, svn- 
hrotron or cyclotron radiation. Pile 
ition tests are said to indicate 
and W!*’ as the primary radiation 
products. It is also claimed that the 


, | has 209, better ibsorption than 
j - ; ? ute | melts : } 
white powder, the materia ( it Md oe she tae seh OE vee 


110-120° C and resolidifies to a hard ~ 
from a betatron P-7 

sheet. It has a DH ratio of 99 and 

its formula is CD,(CD.),CD. where n 

is approximately 100. 


is said to provide it relatively mexpen 


sive neutron source Available as 


Dosimeter Charger 


Arnold O. Beckman, Inc., 1020 Mission 
St., S. Pasadena, Calif. The mode! 
1O3A charging unit is powered by a 
ngle 144-volt size D flashlight batters 
is claimed to have a 
to a year under norn 
charger is designed 
losimeter having a standard central- 
ging electrode. A light built into 
well allows for reading or resetting Regulated Power Supply 
: dosimeter. Charging voltage is | Kepco Laboratories, Inc., 131-38 San- 
Air Sampler continuously adjustable between 120 ford Ave., Flushing 55, N. Y. The 
The Atomic Center for Instruments & and 240 volts. The entire unit is model 750 power supply is continu- 
Equipment, Inc., 489 Fifth Ave., New = watertight P-5 ously variable from zero to 600 volts 
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d-c. In the 
volts, the output voltage 
nis <15% for both line fluetu- 
from 105 to 125 volts and load 
n from minimum to maximum 
10 mv, peak to 
(P-S 


delivers 0-750 ma, 


30-600 


Ripple is 


Analog-Digital Converter 


Telecomputing Corp., 133 E. Santa 
Anita Ave., Burbank, Calif. The type 
24 \ il 


euracy ol 


tlog-to-digital converter has an 
0.1% (1,000 counts, full 
The instrument has five con- 
variable ranges from 0.02 to 

Digital 


punched ecards, electric 


output can be 
ter, magnetic or punched tape. 


ge-balaneing circuit requires 


r less to reach balance pP-9) 


High-Voltage Supplies 
Nucleonics Co. of America, 497 Union 
St., Brooklyn 31, N.Y. The HV1 and 
HV2 regulated power supplies provide 
positive and negative high voltage 
it maximum load of 20 pa 
GOO, 967.5 oF 
HV1; same 


ol continuously 
1.600 


itputs are 

ive, lor 

mm 300 to volts for 

he supplies are powered by 

olt B batteries 
A battery. 


and one 


P-10) 
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Radiation Indicator 


The Victoreen Instrument Co., 5806 
Hough Ave., Cleveland 3, Ohio. = Thie 
model 573 isotope comparator proy ides 
the 


a rapid comparison of relative 


strength of radioactive materials; ac- 
tivities are indicated as percentage of 


full Ten (i-M 
tubes operate Irom a 900- 


scale aluminum-wall 
regulated 


The 


well as 


volt power supply instrument is 
beta as 
when a tube shield is re- 
With shield in place 
tivity is said to be maximum for 10 ye 
jis 


ranges Of sensitivit' 


sensitive to gamma 
radiation 
moved, sensi- 
and minimum for 350 we I'8!: six 
ure provided plus 


zero adjustment (P-11) 


Three-Way Solenoid Valve 


Hoppe Engineering Co., Inc., Greens- 
boro, Ind. This 


hvdraulic solenoid 


three-way electro- 
for operating cyl 
inders and power heads, is available in 
cold steel and 
steel alloy The 
coil is claimed to withstand « 
duty at 500° F; the 


wound for an 


brass, rolled Various 


~tuinless solenoid 
ontinuous 
olenoid can be 
The 


lb 


oit ive 


‘g7ih 


valve is Sin. tall, weighs (P-12 


Electrometer 
Technical Operations, Inc., 6 Schouler 
Court, Arlington 74, Mass. 
M-1 electrometer can be 
10 14 
ampere. Acs 


The model 
used to mens 
sensitive to 


ure and is 


1Q-f 


ampere 


uracyv is within +1 
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mv; drift is less than 1 my hr. Input 
within the 
adjustable 
ded for 


resistors are selectable 
10°-10'* ohms. An 


filtered power supply is pro. 


range 


Which can be et in a 
P-13) 


ion chambers 


well on top of the instrument 


X-Ray Viewing Window 
Bar-Ray Products, Inc., 209 25th St., 
Brooklyn 32, N.Y. Typical ot 


tion problems handled by Bar-Ray is 
this 


radin- 


viewing window rotection 
X-radiation It was ce 


manufactured 


igned 
this 
the 


uguinst 
and installed 


organization for viewing between 
control room and a room conta ning a 
2. O00,000-volt X-ra Phe 24-in.? 
glass block is cushioned in a structural- 


steel 


unit 


frame. Lead strips are bonded 


glass 


to the steel frame, connecting the 


limit and the concrete (huter trim is 


f stainless steel 


Pneumatic Chart Drive 
Minneapolis-Honeywell Regulator 
Co., Industrial Div., Wayne & Windrim 
Ave., Philadelphia 44, Pa. The \Iuc- 
chart drive permits 
Brown trip-chart 
recorders in hazardous location Phe 


require 


nick pneumatic 


operation of the 


all-pneumatic system does not 
housings or individ 


( hiart 


explosion prool 


ually enclosed switch box 


manxitntin t Tilt 


719 


speed is lin. per hi 





+10 sec/hr. The 


prises three components sealed escape 


error is unit com 
mechanism, gear-reduction unit 
h assemb! An 
onnected to 
P-15 


ment 
and two-way clut 
supplied through tubing « 


rear ot the recorde CASE 


Wide-Band Chain Amplifier 


Spencer-Kennedy Laboratories, Inc., 
Dept. NU, 186 Massachusetts Ave., 
Cambridge 39, Mass. The 
202C wide-band chain amplifier has a 
bandwidth of 1 ke to 210 Me 
20 + 1.5 db, is uniform over the band 
width. Risetime is 0.0026 psee (10 
90% amplitude). 
impedance is 200°) ohms 


model 


(;ain 


and 


The 


narrow band 


Input output 
Nos 
figure of 9 db allows 
applications output ts 


S volts 


Open-circuit 
rms; phase response is linear 


within the passband, P-16 


Portable Leak Tester 

Device Engineering Co., 1701 Walnut 
St., Philadelphia, Pa. 
leak-test 


ating on the fall-in-air-pressure prin 


These portabl 
manometer machines, oper 
ciple, are adjustable in the range 0-20 
1 in. HO and repeatable 
HO. 
two pilot-loaded free-diaphragm regu- 
lators. A 
filling the tested receptacle is provided 
the full 


pressure 


psi within 
within 2 in. Regulation is by 


manual bypass valve for 


regulator is set to relieve 
bypass valve capacity at a 
than 10 in 


deli ery pressure 


80 


desired 
P-17 


not more above 


Decade Scaler 


Nuclear Instrument & Chemical Corp., 
229 W. Erie St., Chicago 10, Ill. The 
model 180 low-cost decade scaler in- 
corporates the minimum features neces- 
counting. High- 
<0.05% for 1% 
30 volts; 
sensitivity is 44 volt. 
built-in 


sary for routine 
voltage variation is 
change in line voltage of 95 
G-M 


Counts are 


input 
recorded by ui 
counter; a timer may be plugged into 


the rear of the unit. P-18 


Electrical Indicating Meter 


Phaostron Co., 151 Pasadena Ave., S. 
Pasadena, Calif. These 
sealed electrical indicating meters were 
incorrectly the March 
'53 Nucieontics. They operate under 
shock, 


widely diy 


hermetically 
described in 


conditions of vibration, tum- 


bling and erse weather 


conditions and are completely inter- 
changeable with all existing ‘“‘rugged- 


d-c 


The meters are manufactured in 


ized” and ranges. 
1 'o, 


P-19 


tvpes in a-c 


214, 3by and 415 in. sizes 


Pulse-Count Converter 


296 Columbus 
The 


Wang Laboratories, 
Ave., Boston 16, Mass. 


model 


Want more information? Use post 


card on last page. 


CC-042 pulse-count converter supplies 
two outputs ol independent conversion 
ratios, both available at the same time. 
Each ratio is variable from 0.0001 to 
1.0000 in steps of 0.0001, accurate to 

ee 


| pulse. Operating frequency is 0-25 


ke/see. Input requirements are 5-volt 
amplitude with rising time of 10 msec 
output has an amplitude of 10 
P-20 


" 
Or 1@sSs, 


volts and duration of 3 usec. 





Cathode-Ray Oscilloscope 
Tektronix, Inc., Box 831, Portland 7, 
Ore. The type 514-AD portable os- 
cilloscope provides vertical amplifier 
bandwidth of 0-10 Me 0.3-100 
cm sensitivity and bandwidth of 
les to 10 Me 0.03-L00 
sensitivity; risetime is 0.04 
psec 0.25 psec. 
Time-base range is 0.1 usec /em to 0.01 


with 


with 
volts em 
and signal delay is 
sec em within 5% of full seale with 5 
The unit has direct- 
flat-faced 


sweep magnifier 
unblanking and a 


tube 


coupled 


cathode-ray 


Comparison Bridge 

General Radio Co., 275 Massachu- 
Cambridge 39, Mass. 
1604-A 
used for 


setts Ave., 
Phe 


can be 


type comparison bridge 


testing resistors, 


and inductors with an 


{ ipacitors 
accuracy of 0.1% over the impedance 


ohms to 20 megohms: 
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range of 2 





deviation ranges of +45 
int provided The bridge 
self-contained with a 
visual detector and an 
perating at 1 ke or 5 ke 
fron the ae fine, Meas get good reception 
in be made with the un- 


or ungrounded. 





X SERIES 


“ 
- ‘ty 


AST 


s 


4, 


XK SERIES 





Electronic Counter 

Beckman Instruments, Inc., Berkeley 
Scientific Div., 2200 Wright Ave., 
Richmond, Calif. The model 555s 


counter counts regularly on 


\ “) 
ecurring events at rates ol \ » ae é) t— ¥ t 
< , YY ey f 0; } 
= 


UA SERIES xi SERIES 


elect 


20-1,.000,000 events see with an accu ) >» 
| count. The result is read sb — JD 
in illuminated bank of six 


inting units P-23 XKW-BI SERIES 


a | 

Regulated Power Supply m4? CS) 

Perkin Engineering Corp., 345 Kansas ; K SERIES S// 

St., El Segundo, Calif. The model aA nd y) 
\I-900 d-c power supply has an output |/¢ ~*~ _ 
of 300 volts regulated to 0.15% at any i YP J 
current load from zero to 500) ma AMOS 

; n X Z 


below 0.004 volts, rms ; 
relay withholds d-c output \ TELEPHONE RECORDER 


after intial energization to 
thermal stabilization and 
tection of circuits A d-e bias 
105 volts is regulated to 

mm zero to 5 ma TELEVISION 

P-24 

The high quality audio connectors shown 

above are available from all Cannon Fran- 

chised Distributors. In their great variety of 

sizes, shapes and contact arrangements there 

is no problem or technical requirement in the 

radio, sound, TV or related fields that cannot 

be met. Cannon plugs are standard on leading 

makes of audio equipment and microphones. 


CANNON ELECTRIC 


Since 1915 Ga 
Lit tai is 


M1 SERIES 


Accelerometer 
G. M. Giannini & Co., Inc., Bin N, panvonsee IN LOS Aneeeee, vesoura, maw maven 
ep entative mh principal tie dare pquirie 0 annon ectrm 


Pasadena 1, Calif. The 24133 a Ca., Dent, B24, Les Anseies 31, Califocsia 
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From Alden’s Line of Ready-made Components 
for Unitized Plug-in Unit Construction: 


Miniature Sensing and Indicating 


“vere ALDEN 


PATENTS PENDING 


‘ 
Gea FM 


The new trend to unitized plug-in construc 
| 


tion calls for tiny sensing and monitoring 
“telltales when trouble 


devices to act as 

occurs. Device must be rugged, yet take 
minimum of panel space. Here are latest 
Alden Series to meet thi 


| ALDEN “PAN-i-LITE” | | ALDEN “PAN-i-LITE” | 


86L Mounts in _ tickly rep 
jan hole ulb from fr 


proble mm 


Bulb and Lens are 

me instantly replace 

able with unbreakable 

spares. 

You can use this new tir 

indicator where neve 

Easily serviced one-piece 

able from front of panel 

by pushing into 348" hole 
indication; glows like a= red ) 
Tiny pares can always be kept ready 
or taped in recess of equipment 


in 6V, 12V and 28V, variou 


FUSE BLOWS 

LITE GLOWS 

Spot trout 

tantly. Neo 

cator lieht 

glows when 

blow One 

molded lens-and 
or-lite un 
from front 

of panel. Ideal for 

monitoring power 


Available for 28V, 


440- 
3/7 FH 
to each unitized circuit 


Ll0V and 250V 


ALDEN TEST POINT JACK 
110 BCS 2 Behind Pan 


Fits Anywhere 

Takes Up to 8,000V. ; 
Provides a quick front panel check point 
for any circuit voltages in your equipment 
This tiny Jack fits .25 hole and take 
only 20" behind panel. Ber im copper 
contact withstands hundreds of insertion 
Phenolic or nylon insulation, many color 


SEND FOR FREE SAMPLES 


also request 
Handbook 
niques and components for Uni 
tized Plug-in Unit Construction 


pages 


147 N. Main St., Brockton 64, Mass 


designed to fit in 
i potentionmn 


Ns 


2 OOO or 5.0000 oliies 


ines upto lon 


1 dribbiin 


A-C Voltage Analyzer 


Advance Electronics Co., Box 394, 
Passaic, N. J. The type 202 a-c 


ector analyzer measures 
um or difference otf two 
=¢ ingle between two 
vd thre lagi and 
ponents of an unknown voltage 
Phrougl 


ol a reterence voltage 


| binding post ranges are S Cps 


and OL.Ob- 000 voit 

l4-uut impedance shun 

mi; through the prob 

SOO Me and 0.6-¢ volts 

With 2.5-uuf impedance 

100.000) olims Accuracy 
hrough binding post and 


ough probe 


Vacuum Switch 


Jaycon Associates, 404 N. Washing- 


ton Ave., Minneapolis, Minn. ‘Thy 





. . . Decontaminating Agent for 
Radioactive Deposits 


Once anything has been made 
radioactive, there is no way to 
destroy this radioactivity. But, 
radioactive contamination which 
is usually a deposit of insoluble 
compounds (metallic oxides) can 
be solubilized (chelated) with 
Versene and washed away with 
large volumes of water. This re- 
sults in great dilution and re- 
moves the danger. For deposits 
on exposed surtaces the addition 
of a good detergent formulation 
is recommended. In living or- 
ganisms Versene has been used 
experimentally to detoxify heavy 
metals and to help remove radio- 
active deposits. Send for sample. 
Write Dept. I for Technical 
Bulletin No. 2. Chemical counsel 
available on request. 


o 
*Trade Mark Registered \- 
j 
try, &S 
Che miblriys mote 
Precise Chi micah 


BERSWORTH CHEMICAL CO. 


FRAMINGHAM, MASSACHUSETTS 











—— Fe. 
FOR ANY 
COUNTING 

or TIMING JOB 


Ametron Recording Counter 


THE STANODAR A acy t \ee8 


STREETER- AMET COMPANY 


4101 N RAVENSWOOD AVENUE + CHICAGO 13 ILLINOIS 


SCALES WEIGHT @FCORDERS HI SPEEO UNTERS 
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depends on a suec- 
: 4% Avoid conventional 
lel, water or y rat's nest wiring 


isa warn 
gy conditions Possible to jump con 
tacts because both 
sides are instantly 


switeh is 
accessible 





sures of about 


tor electri s4ate- 40as 


Critical voltages 
os Be ageaterrurrer 


isolated by wide , 
i 
Connectors are spread out in an orderly row, giving a iad 











spacing 
point of check where all leads are instantly accessible, idenutied 


by number and color-coding 





‘ e Arrange Alden Back 
It’s as easy as this di. Connectors in or- 
derly row on back 
Modern design no longer tolerates ‘ ot YOUR CHASSIS. 
blind’ connectors and congested rats 
nest wiring. Use Alden Back Connectors 
to convert any chassis to plug-in, with 
100 circuit accessibility, Its all done 
with STANDARD components— no ce 
sign headaches, no waits, no procurement 
problems 


ALDEN BACK CONNECTORS 


PATENTED If you require 
# Ps slhide-in guides 
we furnish 
ALDEN SIDI 
RAIL, any length; also you Mount mating Alden 
can use ALDEN SERVE-A Back Connectors on 
UNIT LOCK which engages LOCK 


Graph Plotter and Follower prepunched Back Frame to I It's pre 


pull in and eject Chassis punched and tapped 


Logistics Research, Inc., 141 S. Pacific if . to screw in the Back 
Ave., Redondo Beach, Calif. Thi ectemaansans 


147 N. Main St., Brockton 64, Mass. tee, / 
wie : er en we trtnigens jf SEND FOR FREE SAMPLES 


4 
utput device mpm J also request free “Alden 
" Handbook’ 226 pages of tech- 
pment, con mques and components for Unie 
tized Plug-in Lit Construction, 


vin photo 
follower 
HaNTEIN 


cal impulses 


eee «ite Your Helping Hand ! 
| i <——H | if 


Most Complete ror 


Electronic : J 
BUYING GUIDE HEADQUARTERS FOR RCA 


FREE / 1953 HUDSON CATALOG.. 


= your helping hand for Everything “1g 8 

Electronic Equipment. Over 196 pages o 

the latest in Rodin TV and Industrial eaniaien TUBES + PARTS » BATTERIES 
High Fidelity and PA Sound Equipment PLUS TEST EQUIPMENT = 
JAN type Electronic Components with latest JAN <2 5 
Cross-Reference Guide. If it's NEW... HUDSON —_ ‘ 

has it FIRST! Leading authorized distributor in 

the East. Send for your copy .. . KEEP IT HANDY 

for ordering .. . It's Quick, Convenient... Time 

and Money Saving! ONE Complete Dependable 


Source .. . ONE Order . ff ne t 
lne (all bo Ul 
Analog-Digital Converter H UDSON 


Genisco Inc., 2233 Federal Ave., Los Send for FREE Catalog to Dept. NAA- RADIO & TELEVISION CORP. 
Angeles 64, Calif. ‘Tl nalog-digital 48 West 48th St. ° Circle 6-4060 212 Fulton St. 


New York 36, N. Y New York 7, N.Y 





1 speed of 250 
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Fan the Fenst Time Anywhere 
POWER SUPPLIES 


WITH 


REGULATION 


AND 


STABILITY 
masueco in (DP AA" 


* PARTS PER MILLION 


@ Regulation within 20 PPM’ for line 
voltages of 105 to 130V. 

@ Load regulation better than 40 PPM* 
from zero to 500 ma. 

@ Stability within 100 PPM* per day 
under average conditions. 

@ MORE STABLE THAN BATTERIES. 

@ Short warmup period of 20 minutes. 


MODEL 301A. — Voltage: 7.5 to 750 volts 
Current: 0 to 500 ma. Ripple: less than 10 
millivolts. Auxiliary voltages of —350 and 
—700 vde. at 10 ma. —'/2% regulation, less 
than 4 millivolts ripple: and 6.3 volts center- 
tapped ot 10 amperes. 

MODEL 300N. — Performance same as 301A 
but voltage range 750 to 3000 vdc. at 0 to 
30 ma. No auxiliary outputs. 

MODEL 300E. — Performance same as 301A but 
voltage range —1000 to —1500 vdc. at Oto 100 
ma. Auxiliary output of 6.3 vac. at 1.5 amp. 

SPECIAL MODELS. — Special models are avail 
able with output voltages from millivolts 
to-kilovolts either positively or negatively 
grounded and at currents from milliamperes 
to amperes, 


f JOHN 


ALSO 
SERIES 400 PRECISION POWER SUPPLIES 

@ For nuclear work. 

®@ High stability — close regulation. 

@ Electronically regulated. 

® High voltage — low current. 

MODEL 4008. — Output: 1000 to 5000 vde 
Current: 0 to 1 ma. Regulation against line 
voltage 105 to 130 v. is within .01%. Regu- 
lation against load is .01%. Short term sta- 
bility is .01% — long term stability is .1%. 
Ripple less than .01%. 

MODEL 400C. — Same as 400B except output: 
500 to 1500 vdc. 

These models available with positive 
side grounded. 


FLUKE ENGINEERING COMPANY 


1111 West Nickerson Street, Seattle 99, Washington 


New concept in photography 


Set the Robot-Star just once, and 
you're all set for as many as 24 
(or 48) exposures, made singly or 
in rapid-fire sequence, as fast as 
8 per second! Robot-Star automat- 
ically moves film and resets shut- 
ter after each exposure. Sur- 
passes human efficiency because 
of its built-in clock-work motor 
Remote control release and other 
accessories bring new camera 
applications never before thought 
possible in science and industry 
as well as for personal use 
Takes any standard film—color, 
too. Gets 50% more pictures, 
with 55 exposures instead of 36 
er loading. Choice of Schneider 
enses, wide angle to teleptioto 
For new camera thrills — get 
Robot-Star—from $217.50 


Write for authoritative treatise N 
**New Techniques in Photography for Industry 
and Science’ '—Sent without charge 


INTERCONTINENTAL MARKETING CORP. 
251 Fourth Avenue « New York 10, N. Y. 


Now 
equipped 
fo take 
35mm 
standard 


cartridge 


Gets the 
action every 
time because 


supplied with gear 
Qut- 


units can be 
boxes to permit up to 1.600 eps 
put capacity is a function of the num- 


j 


ber of decades used: means are iIncorpo- 


aun external relay 


p-29 


rated for actuating 


to permit negative counting 


Rotary Vacuum Pumps 

National Research Corp., 70 Me- 
morial Drive, Cambridge 42, Mass. 
Phe Rotary 


gned to pump condensible vapors, 


Is de- 


Gas Ballast Pump 
such as water vapor, without oil con 
tamination or loss of pumping capacity 

ballast prevents vapor condensa 
tion by bleeding air into the pump and 
reducing the partial pressure of the 
vapor, and by heating gases in the 
pump by compression to raise con- 
densation pressures. Pump capacities 
ire from 2 to 400 {t® min; for single 
units, gas-ballast is effective down to 
1 mm Hg 


pumps may be used as a combination 


capacities of 30 to 100) 


For work below | mm Hg 


unit with 
ft*/min, or as a compound unit (two 


ors on the itn haft) with e: 








Pulse-Height Analyzer 


Radiation Instrument Development 
Laboratory, 2337 W. 67th St., Chicago 
36, Wl. = The 
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model 100 pulse-height 





sts of 1 OS19 photo- 


nd seimtillation crystal, a 


fier, and a ten-channel 


Which analyzes pulses 


oY) and 100) volts Channel 


) 


to 1,2 5 volts 


istulble or 
ilse generator is provided 
on. High-voltage supply 

1° change 


P-31 


» 0.005%, for 


ec@e 


API. TS 
* e@ceceee ee 
* ©€6ee0 


> ©6e¢6 
SSCeeeceee 


All-Cold-Cathode Counter 
Haledy Electronics Co., 57 William St., 
New York 5, N. Y. The model GW 
lete ned decade counter employs 
itl design. No 
the Haledy 


“Md Is 
sed have a minimum life 


ode-tube 
needed ; 

10 vr in) operation 
is 10 
rate of 15,000 epm. 
30-70 


digits with a 
counting 


juirements are volts, 


“¢ with maximum = rise 


ind maximum peak 


P-32 


ul 
msec 


10 psec 


Portable Ultraviolet Lamp 


Ultra-Violet Products, Inc., 145 Pasa- 
dena Ave., S. Pasadena, Calif. The 
B-50-H portable 100-watt ultra 
110-volt, a 


t imp operates on 


Its 3.6060-A 
eof SO ft 


beam is said to 
v The radiation 


1 to be nonimyurious 





Portable Electric Oven 
Grieve-Hendry Co., Inc., 1815 W. Lake 
St., Chicago 12, Ill. The model PL2A 
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Specify 
CHICAGO for 
PRECISION 
STABILITY 
RUGGEDNESS 


MOST WANTED FOR APPLICATIONS LIKE THESE— 


Whow PRECISION OM DepeNpaBiLity (out 


This precision audio 
amplifier, designed and built by 
Summit Electronics, Inc., of Summit, N. J., 
is intended for highly accurate laboratory 
measurements or for high-fidelity home music 
systems. The unit combines high signal-to-noise 
and low distortion factors with high power out- 
put (distortion less than 1°; at full rated 30 
watts output). Uses negative feed-back on all 
stages. With high impedance out put, response 
is flat + 0.2 db over entire 30 cy to 15 ke 
range. CHICAGO Sealed-!n-Steel Power, 
Output and Input transformers are 
specified throughout for the 
precise and dependable 
performance required 
of the instrument. 


© Amplifier 


Precision Audi 





S-TYPE 


Used in these equip 
ments. Steel base cov 
er fitted with phenolic 
terminal board Con 
venient numbered 
solder lug termi 
nals. Flange 
mounted unit 





lifier 
The vpa-2 Stabi- 
lized Distribution Ampli- 
fier is a product of General 
Communications, Fort Atkinson, 
Wisc. This rack-mounted video 
amplifier is designed to accept a 
video or pulse-type signal at its 
input and to supply the signal, 
unchanged in level or other 
characteristics, to a maximum of 
four separate channels. The vDA-2 is 
conservatively designed for maximum stabil 
ity and continuous operation in TV _ broadcast 
service. To achieve absolute dependability, the fil- 
ament transformer used is by CHICAGO. Where pre- 
cision and ruggedness are required, you'll find 
CHICAGO—the world’s toughest 
transformers. 


Video Distribution Amp 


” 

Free “New Equipment” Catalog 
You'll want the full details on CHICAGO'S New Equipment Line, cover 
Sealed-in-Steel transformers fo every 


ing the complete range of 
Write for your Free copy of Catalog 


modern circuit requirement 
CT.153 today, or get it from your electronic ports distributor 


Export Sales Div. 
Scheel International, Inc 
4237 N. Lincoln Ave 
Chicago, lll, US. A 
CABLE ADDRESS 
HARSHEEL 


DIVISION OF ESSEX WIRE CORPORATION 
3501 ADDISON STREET, CHICAGO 18, ILL. 


Want more information card on last page 








(— 

OPTICAL SYSTEMS 
INDUSTRIAL 
PERISCOPES 


oe —_ — = 
cists CCENB odd | +) (eQdcecau tees 
atta es 2 





- KOLLMORGEN 4, 








DESIGN 
DEVELOPMENT 
MANUFACTURE 





mh 





y, 


For nearly half a century Koll- 
morgen has designed, developed 
and manufactured precision op- 
tics and optical systems for in- 
dustry and the military. 


We have the engineering “know- 
how”, the design personnel and 
the manufacturing capacity to 
help you solve your optical 
problem. 


KOLCNORGEN @ 


(fotical cw POR arion 


Plant: 347 King Street « Northampton, Mass. 
New York Office 
30 Church Street 
New York 7, N.Y. 


86 


Heal te miper iture to 


fan driven 


he i pave stee! inh 


Aircell 


outside 


asbesto Optional 
reading 
}2-hr 


ontrol P34 


equipment includes 


thermometer; 60-min, 6-hi 


timer: and thermostat « 





Pulse-Integration System 


Radioactive Products, Inc., 443 W. 
Congress St., Detroit 26, Mich. ‘The 
system 


model E-3 pulse-integration 


designed for fast-neutron studies, con- 
ists ¢ 


tor 


ta multiple-« hannel diserimina- 
which injects pulses into a scaling 
weighted according to ampli- 
The system is custom made to 


fit imdividual Nondi 


rectional counters can he supplied “is 


tem 
truce 


requirements 


well as remote operation and automat 


preset-time counting P-35 


Time Totalizer 


R. W. Cramer Co., Inc., Centerbrook 5, 
rhe bT 


ailable in’ two models one 


totalizer 
lias 


i range 


Conn. type time 


ile divisions of O.OL see over 


Ser w@ other fi aivisions ol 








Hi-D° 
LEAD GLASS WINDOWS 
IN STEEL WALLS 














PULLS 


STEEL 
naan 


Hi-D Lead Glass Windows provide 
clear, direct, wide-angle, binocular 
vision through heavy gamma-shield- 


ing walls. Lead equivalent 0.55; 


steel, 1.0 


LARGER 
é 
aa 
tp 


P ELECTR INICALLY REGULATED 


LABORATORY 
POWER SUPPLIES 


SIZES NOW AVAILABLE 





Send f vior GS-3A 


PENBERTHY 


INSTRUMENT CoO. 


666 ADAMS ST - SEATTLE 6. WASH 




















| 
| 
| 
| 
| 
j 


| 


BENCH 
MODEL 25 


e INPUT: 105 to 125 VAC. 
50-60 cy 
ee atin ° OUTPUT +1: 200 to 325 
PRICED Volts DC at 100 ma 
° regulated 
e OUTPUT #2: 6.3 Volts 
AC CT at 3A unregu- 
lated 
e RIPPLE OUTPUT: Less 


than 10 millivolts rms 


. 
STABLE 
< 


DEPENDABLE 


WIDTH 14” 
DEPTH 6” 

HEIGHT 8” 
WT: 17 LBs. 


For complete information write 
for Bulletin U-5 


LAMBDA ELECTRONICS. 
CORONA, ew YoRK. 


4 ~ 2 om on 
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inge of 60 min. The 
= O.02% A differen- 
hanism avoids the 

t friction-tyvpe 


P-36 


~— 


Portable Ultraviolet Lamp 
Radiac Co., Inc., 489 Fifth Ave., New 
York 17, N. Y. The M-1I2 portable 
ilt et vhit locates fluorescent 
is uranium and mer- 
characteristh color 
mowered by 
in operating life 


eWay switeh ve | ADJUSTABLE 


olit pro ide for white ol 


ee | RESISTORS 
P-37 \ \ 


Unaffected by Heat, Cold, 
Leak-Test Medium Moisture, or Long Use 
E. |. du Pont de Nemours & Co., 
Wilmington 98, Del. Freon-12. fluo- 


| 
iptwon Is | colorless 


For circuits requiring a top quality ad- 

justable resistor not affected by mois- 

ture, heat, cold, or age . . . the Allen- 

ntOxK ind odorless leak Lf Bradley Type J Bradleyometer is the 

! The location of the | ' ‘ ideal unit. 

vith an electronic The resistor element is molded as a 

ing toreh whose \ single piece. It is not a film or paint 

In contact with | type of resistor. Because of its nature, 

Freon provides wee the resistor can be built up to satisfy 

sure, about 70 a any resistance-rotation curve. After 

molding, the resistor is no longer af- 

fected by heat, cold, moisture, or age. 

There are no rivets . . . no welded or 

soldered connections . . . and the shaft, 

cover, faceplate, and other ferrous 

parts are made of corrosion-resistant 

metal. Let us send you the latest data 
on Bradleyometers. 


Allen-Bradley Co. 
106 W. Greenfield Ave. 


Bradleyometer resistor has ter Milwaukee 4 Wis 
minals, faceplate, and bushing 


: ‘ : , molded in the plastic body AB) 
Cuca hag ALLEN-BRADLEY 
Allen B. Du Mont Laboratories, Inc., 
instrument Div., 1500 Main Ave, FIXED & ADYUSTABLE RADIO RESISTORS 
ee “= The type 2598 rack- Sold exclusively to manufacturers SA Waly of radio and electronic equipment 


temperature 


P-3S 


pter, for use with Du i 
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Mont tvpes 303, 303-A, 303-AH and 
P 929 cathode-rayv oscillographs ~wlts to 

Leading Manufacturers Rely on <6 cat on graphs, bolts t 

RPC for Quality and Quantity fastened to the adapter provide sup- 


in Precision Resistors! weal aw thes 


istandard 19-in. relay rack Channels 


- instrument; provision has 
been made for bolting the instrument 
cabinet to the channels so that the 
entire relay rack may be moved with 


the instrument in place P-39 


¥ 
ie Zz 
Y, 


ENGINEERING DATA 


neem High-Speed Camera 


MAX. WITH LOW N Charles A. WHulcher Co., Inc., 40 
JAN-RA rp 1 \4 If ALLOY ( ca 
AN-RG i D B 0015 Dia 001 Dia. MI Manteo Ave., Hampton, Va. This 
AFB* RBIO 115 ) i) MEG 650 MEG 
\GB* RIO {BLS 235 10 ; Ae . 
ARC RBI +? 5 0 f 2 in frames sec or oU 
AGC RBI 15 7 meee Che 
AFF* RBL2 175 0 
AGF* | RBI2 0 equipped with reflex focusing, variable 


AJ {Bis S18 5 ; : 
As, RBIS $18 0 frame-speed control, electric braking 


era takes pictures on 70-mm film 


cumern Is 


“NOTE Can be furnished , vd of ug te fix "W"' af pe ind changeable frame size. The unit 


denotes wire lead weighs 32 lb and uses perforated fil 
RESISTANCE PRODUCTS CO. Se ee 
714 RACE STREET HARRISBURG, PENNA. | ayngat- 5 sem. 
Precision Wire Wound~High Voltage High M b I y Sealed QUALITY RESISTORS P-40 











Potentiometers 


Helipot Corp., S. Pasadena, Calif. 
encapsulated Phe model L continuous-rotation po- 


PL LSE TRANSFORME R= | tentiometers include the model L with 


bushing mounting and sleeve bearings 
wound to your requirements | | model 


QOilite bearings, and model LSP with 


LS with servo lid mounting and 


servo lid mounting and ball bearings 

L. and LS have linearities of 

% im ranges from 10k to 100k 

SMALL i SIZE ohms; linearities to +0.1% (5k ohms 
Weight—'3 oz ; ; d above) are made to order Phas- 

ing is done with an external ring clamp 

sections of ganged assemblies can be 

phased independently Up to 33 taps 


can be made in a section. (P-41) 


TYPE TE 


Write for Bulletin 166N 
for additional informa 


tion and specifications 


SMALL IN PRICE 


As low as $5.00 each in quantity 
lots. One to three $7.50 each . 5 
Pneumatic Transmitter 


The Bristol Co., Sales Promotion Dept., 


E r¢ H N IT R re) L Waterbury 20, Conn. The series 650 


pneumatic transmitter measures and 
ENGINEERING COMPANY 
5 2751. 4th St., Philadelphia 33, Pa. 


transmits readings of temperature 
pressure, vacuum, differential pressure 


ind liquid level to recording, indicat- 


ast page May, 1953 - NUCLEONICS 





ng, and controlling receivers. 
means of 3-15 psi alr 


mission is by 
pressures. The transmitter is sensitive 


to as little as 0.05 of range including 
reversa p-42 


ted 


4 
a i.~ 


Accelerometers 
Gulton Mfg. Corp., Metuchen, N. J. 
The A310, A311 A312 accelerom- 
eters are usable over an 


500 g 


and 
acceleration 
They can be used 
2.500, 1,200 and 

The three units 


inge of OO] 
» Trequencies of 
respectivel 
interchangeable, using 
mounting holes. Within the 
ure range 10° to SOP ¢ 
ries <— + 10%, P-43 


} ite ally 


Be 


Oscilloscope Recording Camera 


J. A. Maurer, Inc., Photographic 
Instrumentation Div., 37.01 31st St., 
Long Island City 1, N.Y. The M731 


cathode iV OSE loscope recording ¢am- 


s for still, moving film and 
phiy The unit aecom- 
or 70-mim film or paper 
hment carries 20 in. of 
xt the continuous 

of film 
P-44 


indles 25 {ft 


“| 


Thermal Radiometers 
Beckman & Whitley, Inc., 974 San Car- 
San Carlos, Calif. The 


los Ave., 
1 performs total- 


SS radiometer 
r net-exchange radiant 
The thermopuile 

} in 


square, con- 
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Trans- 


... in nucleonics and radio chemistry 


This familiar emblem, the Ekco House-mark has 


long been recognised as the symbol of a high degree of excellence 


in the manufacture of electronic and allied apparatus 


Embracing 


many fields of contemporary development, it now identifies a wide 


range of advanced and specialised equipment for the nuclear scientist. 


EKGO 


U.S. Sales 


electronics 


Scintillation Counters 

Scaling Units . Counting Ratemeters 
Radiation Monitors 

Vibrating Reed Electrometers 

Geiger Muller Tubes . Lead Shielding 
Linear Amplifiers . Power Units 
Complete Counting Installations 
Thickness Gauges 


& Service 


AMERICAN TRADAIR CORPORATION, CHRYSLER BUILDING, 405 LEXINGTON AVE., 


NEW YORK 


17, N.Y 


Manufacturers: —€KCO ELECTRONICS LTD, SOUTHEND-ON-SEA, ESSEX, ENGLAND 


Want more information? 


Want more informatior Jse post cord on 


ast poge 


Use post card on last page 


89 








SQUARE PULSE GENERATORS for the 


MILLIMICROSECOND to MICROSECOND RANGE 


For Nuclear Pulse Work, Radar, 1), 
Wide Band Amplifiers, and in the de- 
sign, calibration and servicing of fast 


electronic systems: 


NOW—A new Square Pulse Generator 
with a rise time of one millimicrosec- 
ond (10° seconds) and a pulse width 
which can be varied from one mil- 
limicrosecond to several mic roseconds 
provides the ideal test instrument for 
fast electronic circuits. Both positive 
and negative pulses of a 100° volts 
maximum amplitude, into low im- 
pedance (such as 50 ohm cable) are 
generated; the pulse amplitude can be 
Model 100 varied from 100 volts to .006 volts in 1 
decibel steps by means of | selector 
switches on the front panel. One, two, 
PRICE: $395.00 F.O.B. New York or more pulse outputs, each of which 
can be individually attenuated and de- 
laved are available in various models. 


Square Pulse Generator 


For further details, write for bulletin P-24 or contact our Engineering Division 


Electrical and Physical Instrument Corporation 


Sales and Business Office Engineering Division 

25 West 43rd Street 42-19 27th Street 

New York 36, New York Long Island City 1, New York 
Telephone: Longacre 4-2265 Telephone: Stillweil 4-6389 














ia 





A BETTER 2” 








~ 
NEW! FRACTIONATING WHERE TO BUY 








PUMP 





Larger Sizes Now Available 
Hi-D* LEAD GLASS WINDOWS 
For use in steel, lead, and concrete walls. 

*Trademark 


PENBERTHY INSTRUMENT CO. 


666-8 Adams St. Seattle 8, Wo 











SEARCHLIGHT SECTION 














This is where You should be, 
if You 


* want employment 


U ' ft | . 
This fractionating oi! diffusion pump employs ® are offering employment 
the falling film principle of fractionating in ; 
addition to our well-proved principles of ® have used or surplus new 
streamlined jet design : 
equipment for sale, or want 
Completely rust proof. Stainless steel casing 


such equipment. 
Well-suited for evacuation of cathode ray ich quipment 


television and transmitting tubes, as well! as 
for general vacuum work where a superior 


and corrosion resistant pump is required For information on how to reach the 


important men in the nuclear field— 


Call or write today fo mplete 


OPTICAL FILM 
ENGINEERING CO. Classified Advertising Div. 


2731-37 North Sixth Street Nucleonics 
Philadelphia 33, Pennsylvania 330 W. 42nd St., N.Y. 36, N.Y. 
Telephone: GArfield 3-9008 JS 


economically—write: 
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INDUSTRY NOTES 


P Westinghouse Electric Corp., 401 
Libert Ave., Pittsburgh 30, Pa., | 

ited Edmund T. Morris assistant 

power diVision 

Inahager olf 
ontracting the Westinghous 


nse product organization 


Plsotope Products Ltd. 
Ontario Coan ! | I 
Product Tn 
Petrol Structor 
Houston, and 
initially 

etion servi 

industry 

uuston, Texas. 


® Radioactive Products, Inc., 443 W 
(Congress St Detroit 26. Mich 
pleted its first vear of profitable 
tions m 752 Net sales were 

ol vr ncome 


ind net incon vas STOS6 


Bleeds & Northrup Co., 22nd 


Lov Streets 1 


> Perkin Engineering Corp., 315 Kar 


St.. El Segundo, Calif mover 


mton y 10.000 


PB Nuclear Instrument & Chemica 
Corp., 229 W. Erie st hicago |! 
has appomted Geor ind 
\MIurray Ek. Volk as teed 
research and chem 
& Freed Radio Corp., 200 Hudson st 
N. Y., has ged 


LITERATURE AVAILABLE 


Flow-test kit. Catalog 35 deseribs 
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ceo QIN REQUEST?... 


Dehumidifying equipment. Folder « 


pieces em This Valuable Catalogue 


| 


Radiation measuring instruments. 


Cut (;-( nigenmeters 
Ices Lands 
Grartield 

{ ( e 4, Calif L.-3 
Lubricants and sealants. Bulletin 30 
Fluorolube chlorotrifluoro 

Uses requiring 


densit llooke 


1 

V-belt pump unit. Catalog 107 gives 
t t for handling noncorro 

{ ] tha Pump ('o Pe Pe 

/ at, \ Chicago 19, 1 5 


Pulse transformer. Sheet T-36 gives 


transtormer lor use i 
nye Berkshire Lab 


) Pond Rad., Lincoln OVER 170 PAGES OF 
Wins Gtnies. ‘Dedicate: Wail INFORMATION ABOUT 


Air-operated controllers. Bulleti 


1120 describes instruments for auto AND ACCESSORIES 


te maiper iture 


Natural and pile-produced isotopes 
. 


Sale a Bulk radioactive materials 

nd components Alpha, Beta, Gamma and Neutron sources 

olic Corp., 1830 8. 540 Special irradiations 

) | : 
1-8 Accessory equipment 
Thermal time delay relays. Sulletin 
! ee 
iture ind octal-size 

liustable relavs 


Recovery and repair services 
Ps ye Consulting and advisory services 


, * 
Mass spectra data. Punch ecards 


550 compounds described 


Procurement procedures and forms 
“i ane hanes Shipping and transportation 
L-11 and other features 
y I-60 describes 


Pa. iw QC SA 
“7 ATOMIC ENERGY OF 


+ - 


arm nse. CA CANADA LIMITED 


orev me For your copy of Catalogue B, write to 


equipment. Catalog ¢ 


a 


P.O. BOX 93 OTTAWA, CANADA 
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Quality? ---- PLUS ¥ 


Prices? --- COMPETITIVE Y 


Specify Chemelec 
| Electronic Components 


Ror 
in LO 


Chemelec High Performance Electronic Components include 
a complete line of Teflon-insulated 7 and 9-pin Miniature 
Tube Sockets, 9-pin Connectors, Crystal Sockets, Stand-off 
Insulators, Feed Through Insulators and Terminals. 


All provide the same high performance which this superior 
insulating material assures. Surface resistivity 3.5 x 10!° ohms. 
Loss factor less than 0.0005. Dielectric constant 2.0 (60 cycles 
to 30,000 megacycles). Serviceable at —110° F. to 500° F. 
Won’t carbonize under arcing. Zero water absorption by 
ASTM Test. Unaffected by extreme humidity. Won’t DC 
plate. Chemically inert, non-gassing, immune to corrosive at- 
mospheres, fungus; oil? solvents. Non-flammable, tough, resili- 
ent, withstands and absorbs mechanical shock and vibration. 


Miniature Tube Sockets, No., SO-428; 
9-pin Connectors, No. CN-409-M; Crystal Sockets, No. 
CS-441; Stand-off Insulators, No. TE-401; Feed Through 
Insulators and Terminals, No. CF-400. 


Write for Catalogs: 


FLUOROCARBON 


PRODUCTS. DIVISION 
CAMDEN 1, NEW JERSEY 


Representatives in Principal 
Cities Throughout the World 


UNITED 
STATES 
GASKET 


COMPANY 


abate ict ainda: Sear tae ae 
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 paresettt COUNTING 
tt your laborlloy 


Specify ATOMIC ‘‘Research Quality’ Instruments 


Every Atomic instrument is designed and produced to meet the extreme 
reliability of performance required for nuclear or radiation research projects 
and laboratories. 

The instruments shown represent basic Atomic counting instruments. 
Many other regular models are available and Atomic invites inquiries on 
instrumentation to solve your counting problems. 

For complete details on these and other Atomic instruments, ask for 
our catalog. 


GLOW TRANSFER COUNTING TUBES 


... for simplified counting circuitry 

As sole representatives in the U.S.A. operation permits use where mechanical 
and Canada for Ericsson Telephones, units would be undesirable. 
Ltd., (Etelco) of Great Britain, A.I.C. The count is visually indicated by the 

. . 2 —— 2 - > _— 

offers the GC10B decade counting tube neon glow and tubes may be cascaded. The 
for comparatively high speed counting 
applications. 

Operating at a maximum input frequen- ' 
cy of 2,000 CPS, the GC10B is ideal for ° expensive power suppiy. 
use in: totalizers, batch counters or any Other decade and scale of 12 tubes are 
installation where the capabilities of available to fit your counting applications. 
mechanical registers are exceeded. Silent Write for information and prices. 


tubes combine simplicity and long life 
with low current drain, permitting use of 


The MODEL 162 GLOW TRANSFER COUNTER uses glow tubes for all counting, indication and transfer; has a 
maximum capacity of 1,000,000 counts and a maximum speed of 2,000 CPS (two units 
may be run in cascade ), Resetting is by manual push button or remote control. 
Adjustment is provided for positive or negative input pulses from 5 to 75 volts. The 
Model 162 may be used as a counter, a resettable register or as a slow scaler, 


The MULTISCALER 


Model 1070A (shown) is the newest model of the first complete automatic 
scaler. Available with either a scale of 1000 or 4096 the Model 1070A also has a 
choice of 5 microsecond or 1 microsecond resolution, Other features include: 
preset time, predetermined count, electric register, scale selector, built-in pulse 
amplifier, discriminator, regulated 500 to 3000 volt power supply, provision for 
remote operation and many others. Atomic offers a choice of complete binary 
or decade scalers to meet every laboratory requirement. 


COUNTING RATE MONITOR 


Model 410 (shown) for rate metering in laboratory radioactivity work has an 
accuracy of 2%. It is equipped with a standard Geiger probe input (0.25 volt 
sensitivity). The Model 410 also has an input connection for preamplifier or 
scintillation probe which provides 300 volts to plate and 6.3 volts to filament, 
and high voltage. The inclusion of a discriminator permits sine wave, square 


wave and pulse counting without affecting calibration. 


C de: range switch.0.-200 - 2,000 -20,000 In addition, there is an aural monitor with volume 
An , control and an output for standard | ma. pen recorder 
Cal re Also, Model 409 Monitor, with 5% accuracy for 
regulation; alibrate - i routine laboratory contamination monitoring and many 


jh voltage supply, 400 to 20 


other apr ation 


For complete details, write for Bulletin 410-1 





| SALES AND SERVICE REPRESENTATIVES 
A T 0 mM | ( ! N Ss T R U M E N T RON MERRITT COMPANY Seattle, Washington 
RESEARCH EQUIPMENT & SERVICE Chicago, til 
Cc .@) M P A N Y KITTLESON COMPANY Los Angeles 46, Calif 
4 MASSACHUSETTS AVE CAMBRIDGE 39, MASS Branch Office: Albuquerque, New Mexico 
° . PROFESSIONAL EQUIPMENT CO. New Hoven, Conn 
Branch Office: New York, NY 
Linear Amplifiers, Scalers, W. A. BROWN & ASSOC Alexandria, Virginia 
High Voltage Supplies, Scintillation Counters, Branch Offices: Atlanta, Go., Charlotte, N. C., Tompa, Fie 
Count Rate Meters, Coincidence and Anticoincidence Instruments, CANADIAN MARCONI. LTD. - Montreal, P. Q., Canada 
Differential Pulse Height Analyzers, Accessories Branch Office: Toronto, Ont, Canada 








HEN your best friends don’t know you by 
your first name—it s time tO choose an 
identifying nickname. That's exactly what we 
did when we found we were being, mixed up with 
named Nuclear Something: 
but it 


newer companies 
or-other Imitation 
also breeds contusion. 

Nuclear - Chicago is the new trade 
adopted by Nucleat Instrument and Chemical 
Chicago tO posit ely identify 
and to eliminate 


may be flattering, 
name 


Corporation ot 
its products and 
contusion 1n the minds of our friends 

Remember Nucleat-Chicago—nor just Nuclear 
—when you think of precision instruments for 
radioactivity measurements and helpful serv- 
ices like the Nuclibadge 
protection system. 


services, 


new personnel 


NEW FILM BADGE SERVICE 


trade 
announe ing its 


Coincidentally with the new name, 


Nuclear -¢ hicago 1S also new 


film badge service for personnel protection 
This service supplements the pocket chambers 
now available to provide a complete service 
for every radioisotope user 

Two types of service are available on 4 sub 
scription basis 

1. The Nuclibadge’ 
Chicago $ complete film badge service for accue 


system 1S Nuclear 
rate interpretation of gamma and X-ray dosages 
The exclusive Nuclibadge has an open W indow 
with 


beta exposures, a specia 


the 


for estimating 


design feature tO minimize back scattel 
error found in othet badges 

Lightw eight plastic badges are furnished in 
three colors on 4 roraung eekly basis Nucleat 
( hicago takes care OF proc essing, interpreting, and 
reporting dosages quickly On request, excessi¥® 


exposures are reported immediate ly by telegram 


District! Offices New York, N.Y Export Department 

Los Angeles, California 13 East 40th Street 

Silver Spring, Maryland New York 16, N.¥ 
Cable Address Ariob, New York 


bad; 
to supply 
and hand 
portit 


For those already using Oak Ridge type 
Nuclear-¢ ‘hicago offers a special service 
identified film packets each week 
interpreting, and re 
1g on these film packets. 


ges, 


le proc essing, 


COMPLETE PROTECTION 


U 


der both types oO 


outside 


emul 


sion With 
blank control badge of 


sche film packet 
more badges, 


packet is provid 


three Of 


without extfa charge 


In addition, ‘ ynly Nuclear-Chicago guarantees 
large 
Each film packet contains 
“catastrophe film 
is processed only in case of high expo 


measureme¢ nt 
amounts of activity. 


an 


which 


sure of lowet range films. 


exclusive 


of accidental exposure to 


high range 


An 4a {ditional Nuclear-Chicago feature 


the availa 


bility of any number of badges. There 


is no minimum quantity required. 


AUXILIARY SERVICE 


Part of 


sretatie yn 


rate inter 
ana 


ata 


films W! 


interpre rarion, 
when the 

( omplete 
badge 


Address 


Nuclear 


235 We 


4 


“PREC! 
FOR S108 


the standard procedure for film inter- 
is the processing of five calibrated 
films with each group of films to assure accu- 
sretation of dosages. When requested, 
\ditional cost, an extra set of calibrated 
ll be proc essed with the films, used for 
and shipped tro the subscriber 


films are returned. 
information 


nuclear-chicago 


IN 
NUCLEAR STRUMENTATIO 
measenements: 





f service, positive identifi- 
ation ot the wearer 1S provided on both the 
and on the film 
one 


on the new film 
service will gladly be sent on request. 
inquiries tO Film Badge Service, 
Instrument and Chemical Corporation, 
st Erie Street, Chicago 10, Illinois. 


